




















A P P L I E D  G E O G R A P H Y  
I N  H U N G A R Y
(STUDIES IN  G E O G R A P H Y  N O . 2)
T his volume aim s a t  giving a com pre­
hensive view of th e  la te s t re su lts  
ob tained  hy novel m ethods in  the  
m o s t im portan t fields of app lied  geo­
g raphy . Papers on  physical g eog raphy  
in troduce the read e r to  th e  p re sen t 
s ta te  of geom orphological an d  soil- 
erosion m apping in  H u n g a ry . The 
processes resu lting  in  th e  fo rm atio n  
an d  spread of a lkali soils— a  m ajo r 
problem  of H u n g arian  ag ro techn ics — 
are explained from  the g eo g rap h e r’s 
angle, and in fo rm ation  is g iv en  on 
th e  am elioration w ork. T he irr ig a tio n  
facilities in th e  large san d y  a re a s  of 
th e  G reat H u n g arian  P lane  a re  also 
d ea lt with. Inves tiga tions carried  
o u t by the m ethods of ap p lied  geo­
g raphy  endeavour to disclose in te r ­
connections betw een  th e  lo ca tio n  of 
social production  and geograph ica l 
d istribution  of p roductive  p o p u la tio n , 
industria lization  and in te rn a l m ig ra ­
tio n , urban ization  and ag ricu ltu ra l 
over-population. The geograph ica l 
ty p es  of ag ricu ltu re  and in d u s try  are 
determ ined and  evalua ted  in  view 
of the requ irem ents o f n a tio n a l 
economy.
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G E O M O R PH O LO G IC A L M A PPIN G  IN H U N G A R Y  
IN  T H E  S E R V IC E  O F T H E O R Y  AND PR A C TIC E
by MÁRTON PÉCSI
Aspects concerning science and economy
The detailed  and system atic  geom orphological m apping, w hose research 
m ethods and  theo re tica l conceptions h av e  fu n d am en ta lly  b ro ad en ed , owing 
to  an  u rg en t dem and  fo r th e  com plex rep resen ta tio n  of th e  su rface  reliefs, 
exerts  — as show n by  in itia l resu lts  — a very  favourab le  and  s tim u la tin g  
influence on th e  developm ent of geom orphology as a discipline.
As a m a tte r  of fac t, geom orphological investiga tions in  H u n g a ry  have 
h ith e rto  been characterized , on th e  one hand , by  an  exaggera ted  m orpho­
genetic  research  tren d . The geom orphological investigations in to  geom orpho­
logical d is tric ts  or physiographic  landscapes aim ed chiefly a t  in te rp re tin g  
th e  h is to ry  of surface evo lu tion  in  deta il.
C onsequently , geom orphology rem ained , a t  le a s t as far as its  research 
m ethods and  th e  co n ten t of its  resu lts  are concerned, p a rt an d  parcel of 
geology, even in  cases w hen, say , a s tu d y  on th e  sed im en ta tional a n d  m orpho­
genetic effects of some Q u a te rn a ry  processes was carried  ou t by  a geographer 
in  p lace of a geologist (Q u a te rn a ry  m orphology — Q u a te rn a ry  geology).
O n th e  o th e r hand , our geom orphological investiga tions were charac terized  
by  a conspicuous specialization . S yn theses im p o rta n t from  b o th  th e  n a tio n a l 
and in te rn a tio n a l p o in t of view have been  fairly  well accom plished in  terrace  
m orphology (Schafarzik, K éz, B ulla, Süm eghy, L áng, Pécsi, S zékely , etc.), 
k a rs t m orphology (C holnoky, K essler, Láng, Szabó, Jak u cs, Leél-O ssy), 
b low n-sand  and  loess m orphology (Lóczy, C holnoky, B ulla, K ád ár, Süm eghy, 
M iháltz, A dám , M arosi, Szilárd , B orsy), and  perig lacial m orphology  (Szá- 
deczky-K ardoss, B ulla, K erekes, Pécsi, etc.). B u t a tru ly  com plex geom orpho­
logical s tu d y  of th e  H un g arian  landscapes, d isregard ing  a few unsuccessful 
a tte m p ts , has been delayed, a lthough  th e  clim atico-geom orphological approach  
becam e p red o m in an t during  th e  la s t tw o  decades. As long as the  m ain  in te res t 
of th e  geom orphologists w orking in  th e  te rra in  was restric ted  to  tra d itio n a l 
surface research , “ w hite  sp o ts” , o th e r  phenom ena or features in  th e  areas 
in v estig a ted  w ere necessarily  left unexp la ined . H ow ever, since geom orpho­
logical field research  was coupled w ith  geom orphological m ap p in g , the 
geom orphological in te rp re ta tio n  of th e  relief has changed a t a q u ick  pace. 
The goals and  m ethods of research  h a v e  broadened  so as to  y ield  m anifold 
and  q u ite  am ple possibilities for so lv ing  th e  p rac tica l economic problem s, 
too . Now, corresponding to  th e  new conception and  th e  legend of detailed  
geom orphological m app ing , an  expert ca rry ing  on a com plex geom orpholog­
ical su rvey  can n o t fu r th e r  his field w ork  w ith o u t pay ing  a tte n tio n  to  the  
rocks m aking  u p  th e  reliefs of d ifferen t genesis and  q u a lity , to  th e ir  re la ­
tionsh ip  w ith  th e  surface fea tu res, to  th e  q u a lita tiv e  and  q u a n tita tiv e  b e a r­
ings of th e  processes m odelling th e  v a rious portions of th e  surface, an d  to  
th e  chronology of spacial changes in  surface and c lim atic  elem ents and  all
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th e ir  in te rre la tio n s. H e  has to  consider th e  changes w hich had  ta k e n  place 
an d  are  tak in g  place on th e  slopes of su rface  form s. In  doing so, he will evaluate  
th e  dynam ism  of d en u d a tio n  of th e  soil, w hich can n o t be accom plished 
w ith o u t a know ledge of th e  geographical conditions of soil and p lan t. In  add i­
tio n , his observations m u s t ex ten d  to  th e  surface changes concom itan t w ith 
social p roduction  (ag ricu ltu re , in d u s try , etc.), as well as to  th e  possible 
changes o ther h u m a n  activ ities — build ing , canalization , irriga tion , w ate r 
s to rage , or o ther p h ysica l processes —  m ay cause in  th e  physiographic lan d ­
scape, i.e. in  th e  relief. Thus th e  aim s and m eth o d s of geom orphological 
research  have been considerab ly  am plified , and , in  fact, geom orphology as 
a science has becom e m uch  m ore effective by  th e  app lica tion  of th e  principles 
of geom orphological m app ing  accord ing  to  th e  above requ irem ents. A fter 
all, geom orphological m apping  necessarily  involves a geom orphological syn­
thesis , as well as a m u ltila te ra l, q u a lita tiv e  and  q u a n tita tiv e  rep resen ta tio n  
of th e  physiognom y of th e  physical env ironm ent.
W hile e labo ra ting  th e  principles of a de tailed  geom orphological m apping 
of H u n g ary  and  th e  m ethodology  of a ca rtog raph ic  rep resen ta tio n , i t  was our 
purpose  to  develop su ch  detailed  geom orphological m aps as m ay  include 
com prehensive econom ic evidence w h ich  m ay be  read ily  relied on in  p lanning  
ag ricu ltu ra l soil p ro tec tio n , in  p rep a rin g  soil m aps an d  engineering-geological 
m aps, in d ra fting  p ro jec ts  for developing  tow ns, in d u s tr ia l b ranches and  road 
system s. In  ad d itio n , these  m aps shou ld  give im p o rta n t and  useful in fo r­
m atio n  as to  irr ig a tio n , flood con tro l, lan d  u tiliz a tio n  and  affo restation  
p lans. All these d a ta  an d  records can  be d irec tly  read  off th e  geom orpho­
logical m ap, or can  be  ob tained  b y  calculations and , occasionally, by  cor­
re la tin g  th em  w ith  fac to rs  borrow ed  from  o th e r sources.
F o r instance, th e  d ra inage  b asin  of a m inor v a lley  system  can be easily 
recognized on a geom orphological m ap p lo tted  for a rolling country-side. 
T he slope conditions of the  valley  sy stem  (angles of slope, scarps undergoing 
ag g rada tion  or d eg rad a tio n , etc.) a n d  th e  rocks m ak ing  up th e  slopes (slope 
loess-loam , etc.) can  also be read  off. In  ad d ition , one can easily m ake com ­
p u ta tio n s  as to  th e  ap p ro x im ate  q u a n ti ty  of m u d  accum ulating  in  a given 
section  of th e  v a lley  floor from  th e  w aters of th e  d rainage area  of th e  valley  
system , or m easure th e  ra te  of flow  a fte r a b u n d a n t rainfalls, etc.
G eom orphological m apping  in  th e  service of p rac tica l life has considerably 
aided  geom orphology in  se tting  u p  th e  principles an d  developing th e  m etho ­
dology of applied geomorphology. C onsequently , geom orphological m aps are 
now  ran k ed  w ith  geological, engineering-geological and pedological m aps 
w hich provide fu n d am en ta l in fo rm atio n  for reg ional economic developm ent 
based  on th e  m ost recen t scientific  researches.
Synoptic geomorphological mapping  
(scale 1 : 100,000 a n d  1 : 200,000)
In  preparing  th e  synop tic  geom orphological m ap  sheets, i t  has been our 
a im  to  yield a sy n th e tic , dynam ic rep resen ta tio n  of th e  com plex geom orpho­
logical conditions of each  m ajor reg ion  of H u n g ary . These m aps are  segm ented 
in  th e  in te rn a tio n a lly  adop ted  G au ss— K rüger p ro jec tio n  on scale of 1 :100 ,000 .
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These segm ents are  reproduced , b y  sligh t m odifications, on sh ee ts  of 
1 : 200,000 scale so th a t  toge ther w ith  th e  geological an d  pedological m aps 
of sim ilar scale th ey  m ay  help the scien tists  in revealing  th e  physica l soil 
conditions of H u n g ary  in  th e  in terconnection  of research  and  prac tice , and  
a id  th e  ex p e rt in  p lann ing  econom y on a scientific basis. The geom orpho- 
logical m ap sheets of 1 : 200,000 scale also provide an  aid  for a m ore precise 
delim ita tio n  of th e  geom orphological regions of th e  co u n try , w hich is one 
of th e  m ost im p o rta n t c rite ria  of physiographical landscape zonation .
A lthough  th e  basic conceptions of our synop tic  m ap do accord w ith  tho se  
of a detailed  geom orphological m ap, its legends and co n ten t n a tu ra lly  differ 
in  scale an d  function .
The d a ta  recorded  on th e  synoptic geomorphological maps are as follows:
I. V arious typ es of th e  form  assem blages m aking up the  relief of th e  
co u n try , such as plains, p lan a ted  surfaces and  m oun ta in s, and  the  
lithological p roperties of th e  rocks th a t  had  h ad  an  im p o rta n t role 
in  bu ild ing  up  these  form  assem blages
II. In d iv id u a l genetic  form s
III. Processes shap ing  th e  surface fea tu res, the  slopes
IV. Age of th e  su rface features
V. N o tew o rth y  m orphom etric  and hydrogeographic  e lem ents in  th e  relief.
This m anifold co n ten t of our synop tic  geom orphological m aps could  
n a tu ra lly  be recorded  on ly  by  apply ing  ap p ro p ria te  ca rto g rap h ic  m ethods 
and  by  com bining sym bols and  signs. I t  is ad m itted  th a t  a synop tic  m ap  
yields a ra th e r  b u lk y  rep resen ta tio n  of th e  geom orphological characteristics 
on ind iv idual fea tu res, e tc ., h u t, on the  o th e r hand , its co n ten t as com pared  
w ith  th a t  of a de ta iled  geom orphological m ap  sets off th e  clear outlines of 
th e  m ajo r form  assem blages. Of the  co n ten t of our syno p tic  geom orpho­
logical m aps, only  th e  in te rp re ta tio n  of this category  will be discussed here. 
(The add itional four categories [II to V] will be tre a te d  in  a ch ap te r  to  
follow, dealing w ith  d e ta iled  geom orphological m apping.)
In  classifying m ajo r form  assem blages, th e  m orphological conditions of 
H u n g ary  w ere held in view. A ccordingly, tw o m ajor s truc tu ra l-m orpho log ica l 
form  assem blages have  been distinguished: (A) th e  d ifferen t types of th e  
p lan a ted  surfaces — plains and  (B) those of th e  m ountains.
(A) P lan a ted  surfaces — plains
These form  assem blages w ere classified in to  th ree  m ain  groups according 
to  th e  processes th a t  p lay ed  th e  p redom inan t role in th e ir  form ation .
(a) W e have  d istingu ished  th e  sub-group of alluvial p lains an d  ta lu s  p lains 
as perfect ones. These v as t p lains had undergone fluv ia tile  accum ulation  
since th e  close of th e  P leistocene epoch and  rep resen ted  flood plains, m arshy- 
w aterlogged areas, up  to  th e  la s t cen tu ry , w hen an ti-in u n d a tio n  w ork was 
u n d ertak en . (They a re  recorded  by  a greenish-blue raste r on w hich som e ten  
lithological varie ties have  been ind icated . The signs and sym bols of th e  in d i­
v id u a l genetic form s, th e  d ra inage  system , th e  m o rphom etry  an d  th e  age of 
th e  surface have  been  superim posed.)
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(b) The ta lu s  plains an d  p la n a te d  surfaces covered b y  eolian sedim ents 
have  been u n ite d  in an o th e r ty p e  of p lains.
The H u n g a ria n  plains covered  b y  eolian sed im ents lie h igher th a n  the  flood 
plains of th e  rivers, b u t th e ir  re la tiv e  a lt i tu d e  does n o t exceed 200 m  a n y ­
w here. The p la tfo rm s h av e  been  tran sfo rm ed  to  u n d u la tin g  hill landscapes 
dissected b y  b ro ad  valleys in  th e  T ran sd an u b ian  H ill C oun try , w here th e  
slopes are covered  by  m an tle -lik e  loose slope loesses and  slope loam s. (The 
basic colour of th is  ca tegory  is rep resen ted  b y  various yellow ish ra s te r shades.)
(c) The p la n a te d  surfaces, denuded  surfaces of T ertia ry  loose m arine deposits 
or of still o ld e r gravelly  ta lu s  fans (M arcal B asin , K em eneshát, higher gravel 
sheets) d eg rad ed  by  recen t processes, chiefly  by  those in  th e  Q u a te rn a ry  
period, h a v e  been  inc luded  in  a sep a ra te  sub-group. (The basic colouring 
consists of ho rizon ta l s tre a k s , w hich are  e ith e r  greenish-b lue or yellow ish 
or ochre-colour or a co m b in a tio n  of th ese  accord ing  to  th e  forces th a t  h ad  
prevailed  in  scu lp tu rin g  th e  surface.)
The signs of th e  m inor penep la in  surfaces, penep la in  steps and pedim ents 
of th e  m o u n ta in s  figure am o n g  th e  in d iv id u a l genetic  form s, because th e y  
cover only sm all areas on th e  synop tic  m ap .
(B) M o u n ta in  Types
(a) The p en ep lan a ted  vo lcan ic  m o u n ta in s  form  th e  firs t sub-group. (The 
basic co louring  consists of a verm ilion  ra s te r , th e  litho logy  being represen ted  
by  grey g rap h ic  signs.)
(b) The sub-group  of th e  p en ep lan a ted  frac tu red  (folded) block m oun ta in s 
includes th e  cen tra l m o u n ta in s  m ade u p  chiefly  of Mesozoic rocks. (Basic 
colouring b y  lig h t v io let ra s te r.)
(c) The ru in ed  rem n an ts  of th e  V arise ian  orogen w ere ran k ed  as a su b ­
group of p en ep lan a ted  an c ien t block m o u n ta in s . (Basic colouring by  lig h t 
carm ine ra s te r.)  W ith in  th e  various m o u n ta in  types, th e  ind iv idual genetic  
forms an d  slope conditions are recorded by  sym bols and  graphic signs as 
tru e  to  scale as possible, w hile the  ages of th e  surface fea tu res  by le tte rs .
The signs reflecting  th e  litho logy , e.g. th e  oblong signs of lim estone, can  
be recorded  in  a spo tlike  p a tte rn , so th a t  th e y  m ay n o t d is tu rb  th e  signs of 
o th e r fea tu re s . In  doing so, how ever, w e h av e  to  tak e  care  th a t  the  litho logy  
shall s till he recognizable.
Detailed geomorphological mapping 
(scale 1 : 10,000— 1 : 25,000)
W hile designing th e  c o n te n t and legend  of th e  d e ta iled  geom orphological 
m aps, w e aim ed at h av in g  th e  resu lts  of geom orphological investiga tions 
reflected  m o st p ro fitab ly  fo r b o th  science an d  econom y. The con ten t of the  
m aps has to  be rep resen ted  in  such a ca rto g rap h ic  w ay  th a t  it  should be  easy 
lo su rv ey  for econom ic p lanners.
As to  co n ten t, a d e ta iled  geom orphological m ap does n o t essen tia lly  differ 
from a sy n o p tic  m ap, b u t  th e  la t te r  rep resen ts  th e  fea tu res and  phenom ena 
m ore co n sis ten tly  and  tru e  to  scale.
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(1) The princip le  th a t  our de ta iled  geom orphological m aps reflect th e  
lithological p roperties of the  relief as a whole, or those of the in d iv id u a l su r­
face fea tu res, in  p articu la r, concerns th e  requ irem ents of b o th  scientific 
research  and  e c o n o m ic life .lt is well know n th a t  surface featu res of th e  sam e 
genesis show d ifferen t ch aracteristics according to  th e  q u a lity  of th e  rocks, 
an d  th e  configura tion  of th e  su rface  varies w idely, too, depend ing  on th e  
rock  quality .
F o r experts engaged in  soil engineering and  soil m ech an ica l— m elio ra tion  
— etc. p lanning  i t  is not necessary  to  em phasize th e  im p o rtan ce  of having  
a com prehensive knowledge of th e  lithological com position of surface 
rocks.
T he legend com bines th e  d en o ta tio n  of surface litho logy  w ith  th a t  of th e  
processes responsib le for th e  fo rm atio n  of th e  rocks. The lithological properties 
of th e  la t te r a r e  represen ted  by  g rap h ic  signs, accord ing  to  in te rn a tio n a l p rac­
tice . The petrogenetic  processes are  illu s tra ted  by  d ifferent ligh t shades of 
ra s te r  colours.
I t  is no t a co n trad ic tion  th a t  th e  basic to n a lity  on our geom orphological 
m ap  gives relief to  th e  dynam ism  of th e  fo rm ations covering th e  surface. 
All th e  less so since a detailed  geom orphological m ap  has to  reflect th e  d y n a ­
m ism  of th e  m orphological evo lu tio n  w hich traces back to  th e  fo rm ation  
of th e  su b s tra tu m . Thus, we h av e  to  get acq u a in ted  w ith  th e  processes th a t 
form ed th e  rocks m aking  up th e  surface and  also w ith  those th a t  keep on 
m odelling  th e  relief a to p  th is su b s tra te . (For in stance , eolian sed im ents are 
b e ing  dissected b y  processes of fluv ia tile  erosion; or g rav ita tion -erosion  
processes are ac tin g  on the  su rface of T ertia ry  m arine clays.)
This princip le m u st be followed in  any  case w hen accum ulation  form s are 
to  be  rep resen ted  on genetic geom orphological m aps. T hen we m u st no t fail 
to  deno te  w h e th e r th e  forms we are dealing w ith  h ad  been p roduced  by 
flu v ia tile  or eolian or o ther processes.
In  addition , th e  basic colour, b y  m eans of a com m on shade, renders persp ic­
uous th e  fo rm ations and  th e  accum ulation  form s w hich, th o u g h  d ifferen t 
in  lithological com position , are resu lts  of th e  sam e process (e.g. fluv iatile , 
eo lian , accum ulation , etc.).
W ith  a view to  H ung arian  conditions, th e  following groups of rock  fo rm a­
tio n s are d istingu ished  by th e  legend:
Igneous rocks: effusive an d  in tru sive  (red)
M etam orphic rocks: o rthom etam orph ic  and  p a ram etam o rp h ic  (rose)
S ed im en ta ry  rocks: (a) eluv ia  (grey)
(b) ta lu s  deposits (ochre)
(c) fluv iatiles (greenish-blue)
(d) la cu s trin e  (pale-blue)
(e) fluv io -lacustrine (bluish-green)
(f) m arine  (purplish-blue)
(g) eolian (yellowish)
(h) biogenic (deep-green)
(i) an th ropogen ic  (brow nish-grey)
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T he legend lists 70 rock types o u t of th e  varie ties  of form ations b ro u g h t 
ab o u t by  these processes, b u t fu r th e r  signs can be  com bined for p a rticu la r  
cases (e.g. sandy  g rav e l, sandy clay , etc.).
(2) O n our d e ta iled  geom orphological m ap th e  sym bols of th e  processes 
m odelling th e  E a r th ’s surface and  th e  in d iv idua l su rface  features h av e  been 
com bined  w ith  th e  signs of th e  gene tic  form  ty p es an d  slopes. The slopes are 
in d ica ted  by h ach u re  p lo tted  in  a d irec tio n  correspond ing  to  th e  inc lina tion  
of th e  surface. I ts  th ickness has th re e  categories, each of th em  answ ering to  
a given slope angle. T he shade of th e  h ach u re  is changed  for each p a rticu la r 
process m odelling th e  slope. (F or in stan ce , th e  slopes m odelled b y  fluvial 
erosion are rep re sen ted  by  v iv id  b lu ish-green , th o se  m odelled b y  deflation  
b y  orange, and  th e  g rav ita tio n -so liflu c tio n  slopes b y  red-brow n hachure.) 
T he consistency is expressed  e ith e r  by  solid h ach u re  (aggraded slope) or by 
b ro k en  hachure  (d eg rad ed  slope) or b y  a doubled solid one (stable rocky  slope).
T he figural-lineal signs of th e  in d iv id u a l genetic  surface features also differ 
in colour according to  th e  processes invo lved  (see below).
If th e  slopes o r form s were m odelled  b y  tw o p red o m in an t processes, the  
lines are  com bined in  colour. If, how ever, th e  slope or surface fea tu re  was 
sh ap ed  or re-m odelled  b y  m ore th a n  tw o processes, and th e  ra tio  canno t 
be d etec ted , b lack  signs are used (polygenetic com plex features).
T he lineal signs a re  viv id-coloured. This k in d  of n o ta tio n  on a paler- 
coloured basic m ap  sheet, as discussed u n d er th e  previous heading, dem on­
s tra te s  th e  trends of evo lu tion  and  th e  dynam ism  of relief and surface fea tu res. 
F o r exam ple, if in  a m o u n ta in  b u ilt  u p  of volcanic rocks (red basic colour), 
penep la in  surfaces h a d  been form ed in  th e  T e rtia ry  period (ochre signs), 
an d  th e n  th ey  w ere  dissected  by  erosion valleys an d  slopes, th en  we apply  
v iv id  blu ish-green signs.
(3) The legend of th e  detailed  geom orphological m ap  classifies th e  genetic 
su rface  features accord ing  to  th e  m orphogenetic  processes and includes the  
recen t or fossil e lem en ts occurring  in H un g ary .
(A) F eatu res p roduced  by in te rn a l agents:
(a) in tru sio n  fea tu res exposed b y  d en u d a tio n
(b) m o n o d in a l features
(c) folded fea tu res
(d) fau lted  an d  frac tu red  fea tu res
(e) volcanic fea tu res
All these fea tu res  are  rep resen ted  b y  v iv id  carm in e  sym bols.
I t  is also ad v isab le  to  eva lu a te  th e  re lev an t d a ta  of th e  geological m aps 
and  investiga tions w hile  determ in ing  th e  folded, fa u lte d  and frac tu red  features.
(B) R ecent in v estig a tio n s b ro u g h t to  light d a ta  p roving  th a t  g rav ita tio n , 
fossil ice -frag m en ta tio n , so lifluction, c ry o tu rb a tio n  and  corrasion h ad  played 
an  im p o rta n t ro le  in  scu lp tu ring  th e  relief of H un g ary . (N o ta tion : red- 
brow n.) I t  is ju s t  on th is accoun t th a t  th e  legend shows these fea tu res in 
d e ta il. The b ro ad , d rain less co rrasion  valleys rep resen t th e  overw helm ing 
m a jo rity  of v a lleys in  rolling landscapes. T herefore, i t  is ju s t  as im p o rta n t 
to  d iffe ren tia te  th e ir  typ es as in th e  case of erosion valleys.
GEOMORPHOLOGICAL MAPPING 15
In  th e  rolling regions of H ungary  th e  cu ltiv a ted  slopes covered by  loose 
m a te ria l are sub jec ted  to  destruction  th ro u g h o u t th e  surface b y  w in te r fro st 
an d  sp ring  thaw ing  w aters (recent corrasion  slopes). This process is a very  
im p o r ta n t agen t of soil destruction , som etim es m ore sign ifican t th a n  th e  
furrow ing  or th e  grooving erosion w hich b rings abou t rav ines and  gullies. 
W e need no t em phasize how useful it is also for the  econom y to  detail th e  
g rav ita tio n a l dynam ism  (landslides, s to n e  stream s) of th e  fossilized slopes.
(C) F ea tu res  p roduced  by  fluvial erosion (no tation : v iv id  b lu ish-green). 
This category  con ta ins genetic classification  as well as q u a n tita tiv e  and  
q u a lita tiv e  d a ta  of form s also eva lua ted  w ith  a view  to p rac tica l requ irem ents. 
Therefore, th e  d ep th s  of gullies, rav ines and  riv er beds an d  th e ir  lithologic 
com position  (sands, g ravels or pebbles) are  g iven  toge ther w ith  th e  develop­
m en t stages of anc ien t m eanders and  th e  e x te n t of the ir w a te r  o r vegetab le 
covering; th e  cond ition , course ch a rac te r and  b an k  types of m a jo r river beds 
(degraded, aggraded , s teep , fla t banks) are  also ind icated .
S ince th e  fluvial lin ear erosion is c u rre n tly  th e  m ost effective of th e  ex ternal 
forces, th e  legend shows num erous v a lley  ty p es produced m erely  b y  erosion.
In  add ition , th e re  are  m any  places w here th e  corrasion valleys form ed 
u n d er th e  dry-cold perig laeial clim ate of th e  P leistocene epoch w ere rem odelled 
by H olocene processes of linear erosion (corrasion  valley re-m odelled  bycrosion).
(D) The defla tion  fea tu re s— dark-yellow  an d  orange sy m b o ls—can also 
be m apped  over w ide areas. Loosely-fixed blow n-sand fea tu res, due to  accu­
m ula tion  by  w ind, are  n o t unknow n in  H u n g ary , and th e y  also have been 
tho ro u g h ly  in v estiga ted .
N ow adays, sand  m o v em en t takes p lace on ly  in  ex trem ely  d ry  w inters 
and early  springs in  areas covered w ith  loosely-fixed sands. S an d  b lankets 
and  dune  features liab le  to  such dynam ism s are ind ica ted  by  th e  le tte r  R  
(recent). Of th e  loess fea tu res in H u n g ary , tho se  rep resen ting  th e  so-called 
“ p la teau  loesses” or covering blow n-sand fea tu res are considered  to  be of 
eolian origin, b u t th e  va lley  and slope loess form  varieties a re  usually  no t 
(see ta lu s  deposits).
T he featu res b ro u g h t ab o u t on non-b low n-sand  surfaces b y  w ind  destruction  
(w ind-corrasion fea tu res; m ushroom -rocks, s teep  stacks an d  rocky  scarps) 
w ere included in  th e  corrasion, c ryo frac tion  form  group, as th e  in itia tiv e  in  
th e ir  fo rm ation  has been con trib u ted  to  th e  rock -fragm en ting  and  g ra v ita ­
tio n a l processes of th e  dry-cold  perig laeial clim ate.
(E) The abrasion  fea tu re s—ligh t-b lue  signs— do no t p lay  an  im p o rta n t 
p a r t  in  th e  relief of H u n g ary . D uring th e  H olocene epoch considerab le  lacus­
trine  abrasion  fea tu res and  levels, b a rr ie r  beaches, lagoons, lim ans w ere 
form ed along th e  shores of som e m ajo r lakes of H ungary , e.g. L ake B alaton . 
I t  has n o t y e t been ad eq u a te ly  clarified as to  how  m any and  how  large w ere 
th e  ab rasion  te rraces an d  levels w hich w ere incised on th e  borders of th e  
H ungarian  C entral M ountains by  th e  T e rtia ry  in land  seas. S ev era l research  
w orkers have recorded  such fo rm ations, b u t  th e ir  exact d iffe ren tia tio n  from  
th e  p ied m o n t steps requ ires m ore ex ten d ed  investiga tion .
(F) The k a rs t-d e n u d a tio n  fea tu res— dark-green  signs— are  d iv ided  in 
tw o groups; in  k a rs t fea tu res  of lim estones, and  in  karst-su ffosion  featu res 
of loesses and loess-like sedim ents.
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K ars t fea tu res of lim estones fre q u e n tly  occur in  th e  Mesozoic C en tra l 
M ountains, w hile k a rs t  fea tu res  of loesses are ch a rac te ris tic  of th e  th ick  
loess p la tfo rm s and  slope loesses in  th e  Mezőföld reg ion  and  T ran sd an u b ia , 
an d  of th e  slope loesses in  th e  borders of th e  Central M ountains. In  in tensively  
d issected  rolling  areas an d  m o u n ta in  borders, lo ess-karsting  and suffosion 
processes do considerab le  dam ages to  b o th  a g ricu ltu re— p a rtic u la rly  to  
v ineyards and  o rch ard s— an d  ro ad  an d  railw ay  sy stem s, and som etim es 
even to  large  bu ild ings. Special s tu d ies  m ust be d ev o ted  to  th e  m app ing  of 
these  processes also w ith  a view  to  th e  econom y. A nyw ay , lim estone k a rs tin g  
and  its fea tu res  have b een  p ro fo u n d ly  in v estiga ted , an d  now th e ir in d iv idua l 
categories are  easy to  m ap.
(G) T he fossil fea tu res  produced  b y  areal erosion in c lude  th e  rem n an ts  of 
tro p ica l penep la in  surfaces an d  p en ep la in  steps to g e th e r  w ith  th e  p iedm on t 
steps and  pedim ents fo rm ed  u n d e r th e  influence of th e  trop ical h u m id  or 
sem i-arid  c lim ate  of th e  T e rtia ry  epoch. They are  fossil fea tu re  rem n an ts  
fad ing  aw ay  by  d es tru c tio n  in o u r C en tra l M ountains an d  in  the ir borders. 
H ow ever, th e  sloping su rfaces connecting  th e  foothills w ith  th e  basin or valley  
floors, i.e. th e  so-called ped im ents w ere form ed no t o n ly  a t th e  end of the  
T e rtia ry , b u t  also u n d e r th e  cond itions of sem i-arid  cold clim ate  types of th e  
P leistocene. M oreover, i t  is o ften  fo u n d  th a t  th e  U p p e r Pliocene ped im en ts 
w ere e ith e r in ten siv e ly  re-m odelled  in  th e  P leistocene, o r new pedim ents 
w ere added  to  them . (The fea tu res  belonging  to  th is  ca tego ry  are show n by 
ochre signs.)
(H) The group of th e  fea tu res of com plex genesis— ind icated  b y  signs 
of com bined colours or b lack — is n o t an  in d ep en d en t category . I t  is well 
know n th a t  a lo t of fea tu re s  are b ro u g h t abou t b y  severa l kinds of forces. 
T herefore, th e  legend p resen ts  m ethodological exam ples illu s tra tin g  how 
fea tu res p roduced  by  severa l forces can  be expressed in  te rm s of th e  genetic  
conception. F o r in stan ce , if a slope affec ted  by  tec to n ic  frac tu re  is d estro y ed  
by  linear erosion, th e  para lle l red  h ach u re  ind ica tin g  th e  frac tu re  orig in  of 
th e  slope m ust be a lte rn a te d  w ith  greenish-b lue. If, again , it  cannot be e s ta b ­
lished by  w h a t forces th e  d es tru c tio n  of a fea tu re  h ad  been  caused, th e  fea tu re  
is in d ica ted  by  a b lack  sym bol. As a ru le , how ever, we m ay  follow th e  cu rren t 
p rac tice  of rep re sen ta tio n  in  w hich th e  fea tu re  signs m ay  be feasibly com bined.
(I) B iogenic and  an th ropogen ic  fea tu re s  (black signs). E v ery  an thropogenic  
form  invo lv ing  te rra in  accidents e ith e r  positive or n eg a tiv e , m ust be rep re ­
sen ted  on th e  detailed  geom orphological m ap. W hile p lo ttin g  dam s, e m b an k ­
m en ts and  trenches fo r various purposes, or m ine p its , spoil-heaps, quarries, 
e tc ., we h av e  to  in d ica te  th e ir  q u a lita tiv e  and  q u a n ti ta t iv e  d a ta  as well.
(4) The age of th e  relief an d  su rface  featu res is also ind ica ted  by  le tte rs  
on th e  d e ta iled  geom orphological m ap . A lthough  a considerab le n u m b er of 
foreign geom orphological m aps reflec t th e  age of reliefs b y  basic colouring, 
we do n o t believe th a t  such a v igorous rep re sen ta tio n  of th e  age of su rface 
fo rm ations is ju stified . In  fac t, i t  is precisely th e  d e te rm in a tio n  of th e  age 
of th e  relief th a t  raises m ost difficulties in  geom orphological surveying, as it  
involves th e  g rea test n u m b er of h y p o th e tica l elem ents.
E ven  in d iv idua l research  w orkers m ay  differ as to  th e  chronology, w hich 
m ay  v a ry  from  co u n try  to  co u n try  as well.
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W ith  a view  to  th is, our w ell-proved  p rac tice  denotes th e  age of th e  surface 
features by  le t te r  sym bols p lo tte d  on each d is tin c t parcel of th e  surface. 
S ince no p re -T ertia ry  surfaces an d  surface fea tu res  can be fo u n d  in H ungary , 
th e  legend includes sym bols re fe rring  only to  T e rtia ry  or still yo u n g er features.
According to  ou r legend, th e  Q u a te rn a ry  period  is d iv ided  in to  three p a rts . 
A division in to  four is also ra th e r  cu rren t in  in te rn a tio n a l p rac tice  b u t we 
consider th a t  a m ore deta iled  division of th e  P leistocene epoch is necessary 
on ly  in  th e  case of terraces. In  th e  m ountainous reaches of rivers th e  num ber 
of P leistocene te rraces  m ay a m o u n t even to  six , w hen  even th e  division lim ited  
to  four w ould p re sen t som e difficulties. N evertheless, w here a m ore detailed  
an d  exact d iv ision  is possible, up p er indices a re  applied w ith in  each of th e  
th ree  sub-divisions (e.g. Q 1 = =pre-G iinz—G iinz, Q{ =  G iinz-M indel, Q i =  
=  Mindéi, Qá =  M indel-R iss, =  Hiss, Q 3 =  R iss-W ürm , Q 3 =  W ürm ).
If th e  age of th e  surface can  be  sufficiently  de te rm ined  b y  referring  to  i t  
as of Holocene, P leistocene o r P liocene origin, th e  corresponding  le tte r  sym bol 
is p lo tted  w ith o u t upper index .
T he surface fea tu res  w hich a re  being m odelled a t  p resen t, i.e. th e  recent 
ones, get sym bol Id3 in  red , w hile  th e  o th e r le tte r  sym bols rem ain  black. 
This d istinc tion  aim s, in  th e  f irs t place, to  a t t r a c t  th e  a tte n tio n  of th e  experts 
of econom y. T he chronological d a ta  of th e  m ap also reflect th e  variances 
in  developm ent an d  age of th e  relief portions, as well as th e  changes taking- 
p lace a t p resen t an d  th e ir  d y n am ism  (e.g., b reak  of banks, landslides, etc.), 
w hich  are of g re a t in te res t fo r econom ic p lanners.
(5) M orphom etric elem ents of th e  relief an d  h y d rog raphy .
On th e  d e ta iled  geom orphological m ap th e  co n tou r lines a re  spaced only 
b y  50 m ; b u t th e  re la tiv e  differences in  th e  relief a re  expressed in  tw o different 
w ays. The q u a n tita tiv e  d a ta  on  th e  individual genetic  form s, su ch  as ravines, 
erosion furrow s, a b ru p tly  collapsing b an k  w alls, are  ind ica ted  b y  num erals. 
T he re la tive  differences w ith in  sm all distances in  th e  relief a re  represen ted  
sep ara te ly  by  isolines ind ica tin g  th e  re la tive  h e ig h t (differences in  th e  relief 
below  20 m, 20 to  50 m, 50 to  100 m , and  above 100 m). This n o ta tio n  provides 
an  easy  estim ation  of th e  re la tiv e  a ltitu d e  of la n d  form  and  relief in  general.
As regards h y d ro g rap h ic  d a ta , we p u t cold an d  th e rm al w a te r  springs, 
p e rm an en t w a te r stream s and  canals in  th ree  subdivisions. Of th e  periodical 
s tream s only tho se  are  ind ica ted  w hich  have a t leas t a stab le  bed. The episodic 
bedless w ater stream s of th e  b lin d  creeks and corrasion  valleys a re  d isregarded. 
B u t th e  areas w aterlogged  period ica lly  and tho se  endangered  b y  in ternal 
w a te rs  m ust be show n. In fo rm atio n  on th e  position  of th e  g ro u n d w ate r tab le  
an d  relevan t profiles are  given in  th e  ex p lan a to ry  booklet ap p en d ed  to  the  
d e ta iled  geom orphological m ap-sheets  of fla tlan d  areas.
Explanatory booklet
To each sheet (occasionally to  several sheets of th e  sam e charac ter) of the 
d e ta iled  geom orphological m ap, concise ex p lan a to ry  notes are  prov ided  in 
a supp lem en tary  book le t w hich also m ay  include im p o r ta n t profiles and  infor­
m atio n  about th e  im m edia te  b o tto m  rocks, i.e. tb e  fo rm ations underly ing
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th e  sedim ents m apped . This is u sefu l for so il-m echanical p lann ing , too. 
T he ex p lan a to ry  no tes b riefly  ch a ra c te riz e  th e  geographical position  of th e  
reg ion  an d  ad jacen t a reas, th e ir  litho log ica l s tru c tu re  an d  geom orphological 
ev o lu tion ; th e y  describe th e  fea tu re  ty p e s  m aking u p  th e  relief and  ev a lu a te  
th e  processes, chiefly th o se  p re sen tly  ac tiv e  or h av in g  ac ted  in  th e  recen t 
p a s t  in  th e  scu lp tu rin g  of th e  surface. T he slope m orphology  an d  th e  degree 
of soil d estru c tio n —if th e re  be a n y — h av e  to  be d iscussed  sep ara te ly . For 
f la tla n d  areas, we h a v e  to  ev a lu a te  th e  g ro undw ater conditions, w hile for 
ro lling  or m ounta inous regions th e  hyd rog raph ic  cond ition , to g e th e r w ith 
th e  possibilities of w a te r  accu m u la tio n , should be considered. These concise 
ch ap te rs  are com plem ented  by  a com plex  evaluation  of th e  physiographical 
cond itions of th e  a rea  m apped , w ith  special reg ard  to  its  geom orphology.
A ccessory m aps, sketches, tab les a n d  analyses of rock  sam ples are  added 
as supp lem ents to  th e  ex p lan a to ry  n o te s . F or exam ple, th e  geom orphological 
m ap  m ay  be p rep a red  paralle l w ith  a map representing the degree of soil 
destruction in  ro lling  landscapes b u il t  u p  of loose sed im en ts, or w ith  a  map 
o f the isolated plain areas damaged by internal waters, e tc. The ex p lan a to ry  
no tes are  com pleted  b y  a b ib lio g rap h y  of th e  physical an d  econom ic geography 
an d  geology of th e  a rea  in  q uestion .
T he physical cond itions m ay be tr e a te d  according to  th e  ty p e  of th e  la n d ­
scape  (flat, rolling or m ou n ta in o u s), from  the  p o in t of view  of ag ricu ltu ra l 
p ro d u c tio n , se ttlem en t, com m unications, tourism  an d  in d u stria l p roduction . 
In  a ch ap te r dealing  w ith  lan d scap e  analysis i t  is n o t th e  form al b u t  the  
in trin s ic  relations of th e  physiog raph ic  env ironm ent th a t  should be expounded , 
i.e. th o se  ra th e r  u n k n o w n  featu res w h ich  are e ither ad v an tageous or d isad v an ­
tag eo u s for econom y. So we recom m end  th e  sum m ing up  p o in t b y  p o in t of 
o u r suggestions concern ing  th e  p a r tic u la r  branches of econom y.
As geom oprhological m aps a re  th e  m ost effective m eans b y  w hich the  
evidences of geom orphological a n d  physiographical investiga tions can be 
fu rn ish ed  to  th e  peo p le ’s econom y, th e y  form th e  basis of applied geomorpho­
logy, one of th e  d iscip lines of ap p lied  geography.
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LANDSCAPE E V A L U A T IO N  AS AN A P P L IE D  
D ISC IPL IN E  O F  G E O G R A P H Y
by  SÁNDOR MAROSI and JE N Ő  SZILÁRD
T h e  history  of la n d sc a p e  research  dates from  th e  epoch of A. v. H um bo ld t, 
w ho  first developed  a  conception  for m odern  geograph ical syn thesis. Chief 
characteristics of h is concep tion  w ere: causa lity , in te ra c tio n  and sy n th e tic  
ap p ro ach  to  th e  in te r re la te d  physica l phenom ena. In  his w orks, th e  descrip­
tio n  of the p h y sio g n o m y  of th e  regions stud ied  im plies a geographical synthesis 
dem o n stra tin g  th e  in te rre la tio n s  of relief, c lim ate , h y d ro g rap h y  as well as 
th e  phenom ena of life . A ccordingly , b y  a co n sis ten t ap p lica tio n  of th e  choro- 
logical m ethod, H u m b o ld t lays th e  foundations of lan d scap e  analysis; in  fact, 
h is  physiognom ical a re a l units a re  w h a t we call physica l landscapes. N everthe­
less, for m any rea so n s  his concep tion  can be reg ard ed  m erely  as a b rillan t 
p rogram m e, w h ich  co u ld  not be  carried  o u t w ith in  th e  lim its  of con tem porary  
science. His a c t iv i ty  as regards th e  developm ent of th e  p a r tia l disciplines 
of physical g eo g rap h y  was m ore  fru itfu l, chiefly  ow ing to  his acu te  in te rest 
in  n a tu re  o b se rv a tio n  an d  an a ly tica l investiga tion .
T he fact th a t  th e  causal co rre la tions of p h ysica l geography canno t be 
investig a ted  in  th em se lv es  b u t  on ly  in  th e ir  area l bearings, was recognized 
as la te  as the  en d  of th e  la s t c e n tu ry  as a re su lt of critic ism  and reaction  
ag a in s t R ich tho fen ’s general geograph ical conception. S u p an , an d  la te r  R ich te r 
a n d  Löffler, em p h asized  th a t a p ro p er know ledge of lan d scap e  was th e  very  
m arro w  of g eo g rap h y . Its  im p o rtan ce  was ad v o ca ted  b y  P artsch , H e ttn e r, 
P assarge, G ranö , B erg  and T eleki, too.
A t the beg inn ing  of th is c e n tu ry , th e  dualism  th a t  h ad  governed general 
geography p rev io u sly  w as rep laced  b y  th e  landscape-geograph ical syn thesis, 
m o s tly  d istorted  b y  th e  concep tion  of un iform  geography  and , in  addition , 
b y  a geopolitical ap p ro ach . W h a t is m ore, th e  ex trem is ts  of landscape theo ry  
(G ranö  1929) w e n t so fa r  as to  d en y  th e  v e ry  ex istence  of general geography.
Of the  re p re se n ta tiv e s  of th e  w estern  geography , P assarg e  was th e  first 
to  declare th a t  lan d scap es  c an n o t be regarded  as area l u n its  sca tte red  irre ­
g u la rly , for th e y  show  a zonal a rran g em en t co rrespond ing  to  th e  clim atic 
a n d  vegetation  zones. I n  his lan d scap e  geography th e  c lim atic  and  vegeta tion  
zones figure as lan d sc a p e  belts  w hich  are id en tica l w ith  th e  geographical 
zones of G ranö. H e ttn e r ,  how ever, believes th a t  th e re  is no genetical re la ­
tio n sh ip  betw een zones and landscapes, th a t  a lan d scap e  as a spatia l p roduct 
o f landscape-form ing  agents rep resen ts  a chorological, s ta tic  concept.
In  contrast, so m e geographers, e.g. recen tly  M arkus, m a in ta in  th a t  lan d ­
scapes are d y n am ic  ev o lu tio n ary  com plexes.
In  Russia th e  fo u n d a tio n s  of lan d scap e  geography  w ere la id  by  D okuchaev 
w ho  recognized th e  geograph ical zones as tax o n o m ic  u n its  of th e  uniform  
a n d  indivisible geograph ica l m an tle . Berg holds th a t zones are composed 
o f landscapes. T h is opinion has been  shared  b y  a considerable num ber of
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Sovie t geographers, too, w ho em phasize th a t  landscapes a re  co n trad ic to ry , 
d ialectic  area l u n its  changing  from  place to  place and  fro m  tim e  to  tim e.
The m ore recen t rep resen ta tiv es  (T ansley , Solntzev, N eef, H aase, Troll, 
M arkus, S ukachev) of lan d scap e  ecology (Landschaftsökologie in G erm an  
an d  landshaftoveden ie  in  th e  Soviet lite ra tu re )  consider as a fu n d am en ta l 
aim  the  d e tec tio n  of regu lar in terco n n ec tio n s and fu n c tio n a l, causal s tru c ­
tu res  of th e  geofactors com posing th e  lan d scap e  complexes (surface, litho logy , 
clim ate , h y d rog raphy , v eg e ta tio n , soils, e tc .). Investiga tions can be m ost 
su itab ly  ca rried  ou t on surfaces of very  sm all extent, th e  lan d scap e  ecology 
of w hich is eq u iva len t a t a lm o st every p o in t. These are re fe rred  to by  Neef 
as landscape-ecological basic un its . L andscape  ecology also  stud ies th e  com ­
b in a tio n  and  position  of th e se  basic  u n its  (ecotopes), and  a tte m p ts  to  d e te c t 
th e  laws govern ing  them . In v estig a tio n s b y  Soviet lan d scap e  ecologists are  
also carried  o u t on small a rea l un its characterized  by s im ila r features and 
relief s tru c tu re , m icroclim ate, v ege ta tion  an d  soil cover. T hese sm all la n d ­
scape-ecological basic units a re  te rm ed: ep im orph  (Abolin), epifacies (R am en ­
sky), facies (N alivkin  and B erg), geom orph  (K anonnikov), m icro landshaft 
(L arin), biogenocoenosis (Sukachev). C orresponding te rm s of th e  G erm an  
lite ra tu re  are  Ö kotop, L an d sch afts te il, L andschaftszelle, L andschaftsfo rm , 
S tan d o rtse in h e it, Biochore.
K. G. R am an  describes lan d scap e  categories of the firs t, second and th ird  
o rder w hich are  understood  as regu larly  arranged m inor area l u n its  and  
associations of defin ite  landscape-ecological un its . The firs t ca tego ry  includes 
the  facies, th e  second the  series of facies (ry ad  faciy), poduroch ishche an d  
urochishche as facies groups, th e  th ird  denotes the p o d ray o n  and  rayon .
In  th e  G erm an  lite ra tu re  th e  term s O kotopgruppe or O k o to p ch o r are used  
(H aase 1961) fo r categories h ig h er th a n  th e  landscape-ecological basic u n it.
In  cu rren t p rac tice , th e  h ig h est landscape-ecological categories are th e  
landscape be lts , landscape zones w hich, being  clim atic a n d  consequently  
p lan t, soil, e tc. zones of th e  E a r th , are  th e  subjects of lan d scap e  research .
P rac tica lly  no landscape resea rch  had  been  conducted in  H u n g a ry  u p  to  
th e  second q u a r te r  of this c e n tu ry . In  fac t, P . Teleki had fo rm u la te d  th e  ta sk s  
of com plex lan d scap e  research , w hich w ere accepted, in  p rinc ip le , b y  th e  
H ungarian  geographers, y e t no co-operatives could be se t to  w ork  to  s tu d y  
and  explore in  d e ta il and in  a com plex m an n e r all the  lan d scap e  factors in  
1 lu n g ary . G y. P rin z  (1936) p resen ted  some landscape analyses w hich , how ever, 
con ta ined  only general considerations. In  th e  th irties, a m ore im p o r ta n t w ork  
w as u n d e rtak en  b y  K. K o g u to w itz  (1930—36), who in h is chorographies, 
covering T ran sd an u b ia  and th e  L ittle  P la in , k e p t to  un iform  geography and  
used few an a ly tica l da ta , b u t  re lied  on rich  source m ateria l. Concise choro­
graphies on th e  G rea t P la in  a n d  th e  L itt le  P la in  were issued  b y  B. B u lla  
(1940, 1941) w hich , however, w ere  followed b y  general geographical, m ain ly  
geom orphological, investigations up  to  th e  fifties.
I t  was in  th e  p as t decade th a t  scheduled  landscape resea rch  s ta rte d  in  
H u n g ary , too. Com plex m onographs w ere w ritte n  on th e  landscapes of th e  
B örzsöny and  M átra  Mts (L án g  1955), on th e  Mezőföld (Á dám , Marosi and  
Szilárd  1959), and  on the  N yírség  (B orsy 1961). F u rth e r  lan d scap e  m onographs 
are  soon to  follow.
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The research  m ethods ra ised  m any problem s in  H u n g a ry , as they did in 
o th e r countries. One, e.g. is due  to  th e  fa c t th a t  severa l branches becam e 
separa ted  from  geo g rap h y  to  m eet p rac tica l dem ands. T h u s a series of new  
disciplines w hich em erged d u rin g  th e  last f if ty  years are engaged w ith m uch  
m ore effective m ethods, m eans and  personnel in  s tu d y in g  landscape fac to rs 
an d  the ir law s. T heir possib ilities are enhanced  b y  p lan n ed  economy. D uring  
th e  course of deve lo p m en t, geographers, as a ru le , have  n o t been able to  keep 
all th e  b ranches of th e ir  science a t an u p -to -d a te  level. In d iv id u a l researchers 
are  even less capab le  of perfo rm ing  com plex in v estig a tio n s in to  landscapes, 
i.e. of de tec tin g  th e  com plex  in te rac tions an d  re la tio n sh ip s  of the landscape 
factors in d e ta il. A t p re se n t, th is  w ork is u su a lly  u n d e r ta k e n  by team s of 
w orkers inc lu d in g  geom orphologists, c lim ato logists, hydrogeographers, geo­
bo tan ists  and  pedologists a n d  possibly o th e r  specialists. H ow ever, this o ften  
resu lts in an  encycloped ical tre a tm e n t w hich  m ay collect ab u n d an t evidence 
on  all landscape fac to rs, b u t  essentially  lacks e lucidation  as to  the in te rre la ­
tio n  of th e  fac to rs , i.e. geog raph ica l syn thesis. So, how ever precious a tre a tise  
m ay  be, it h a rd ly  can c o n ta in  really  u p -to -d a te  evidence on  a coherent p o rtio n  
of the  e a r th ’s surface o r even  on an o b jec tive ly  ex isting  landscape. The v a lu e  
of its p rac tica l u tiliz a tio n  w ill be lim ited , ow ing to  its  encyclopedic n a tu re , 
an d  it  m ay be q u es tio n ab le  w h e th e r it  is a c tu a lly  a lan d scap e  treatise  a t all.
Such w orks, v a lu ab le  in  th e ir  own w ay , have  been  produced b y  b o th  
H ungarian  (e.g. T he p h y sica l aspect of B udapest) and  foreign5 geographers.
The necessity o f establishing an applied
branch o f landscape geography
I t follows from  th e  ab o v e  th a t  landscape ecology an d  encyclopedical la n d ­
scape su rv ey — w ith  all th e ir  results an d  sho rtcom ings— require, like th e  
o ther geographical d iscip lines, th e ir  app lied  b ranch  to  b e  established.
Owing to  social an d  econom ic developm en t, life undergoes a su b s ta n tia l 
tran sfo rm atio n , and  th is  invo lves a m ore in ten se  in te ra c tio n  between science, 
w hich fu rth e rs  th e  p rogress of economic life, and  econom y, which sets fo rth  
new problem s to  be so lved  b y  science. A ccordingly , it is necessary  to estab lish  
th e  applied b ranches of p hysica l geography , includ ing  landscape geography. 
This, how ever, does n o t m ean  th a t  physical geographers shou ld  pursue narro w  
practical aim s. P rese rv in g  its  ch arac ter as a fu n d am en ta l discipline, geography  
v irtua lly  w ill keep on w ith  scientific researches b y  m eans of im proved  
techniques, b u t a t th e  sam e tim e  its re su lts  will serve th e  econom y as d irec tly  
as ever.
W ith  a v iew  to  th ese  fa c ts , we believe th a t  physiographic landscape evalu­
ation, as a new applied geographical discipline, a new chorographic trend , 
will be one of th e  m ost im p o r ta n t  m eans to  m eet p rac tica l economic dem ands.
L andscape ev a lu a tio n  is prem ised on de ta iled  a n a ly tic a l physico-geogra- 
phical investig a tio n s in to  th e  landscapes. I t  assum es m oreover the u tiliza tio n  
and p reserv a tio n  of th e  p o sitiv e  results of th e  earlier encyclopedical researches 
and landscape ecology. T hese, toge ther w ith  th e  p ra c tic a l researches of th e  
cognate sciences, w ill fu rn ish  th e  fo u n d a tio n  of a h ig h ly  developed lan d scap e
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sy n th e s is—w heth er in  concluding chap ters to  trad itio n a l chorographic 
trea tise s  or in in d ep en d en t stud ies— w hich will b ring  in to  relief th e  p o ten tia l 
of th e  landscape, i.e. th e  favourab le  or un fav o u rab le  physical fea tu res in flu­
encing econom y; so th is  will be th e  subject of landscape ev a lua tion .
L andscape ev a lu a tio n  n a tu ra lly  involves a g re a t n um ber of m ethodological 
problem s. A t th e  G eographical C onference held  in  H u n g ary  in  1962 the  
au th o rs , relying on th e  results of th e ir  own analyses and  on th o se  of re la ted  
sciences—w ithou t en te ring  in to  d e ta ils— a tte m p te d  to  p resen t a model 
essay  of th is k in d  on  th e  Som ogy H ill C o u n try  (Marosi and S z ilá rd  1962). 
B u t i t  was im possib le to  discuss m ethodological questions w ith in  th e  scope 
of th a t  paper. S ince, how ever, lan d scap e  ev a lu a tio n  was fav o u rab ly  received 
b y  th e  H ungarian  as well as foreign p a rtic ip a n ts  in  th e  Conference, i t  seem ed 
to  be  reasonable to  e luc ida te  th e  questions of m ethodology . Therefore, a polem ­
ical essay was p rep a red  (Marosi a n d  Szilárd  1963a), th e  discussion of w hich 
re su lted  in  th e  p u b lica tio n  of a p a p e r  (Marosi and  Szilárd 1963b) on th e  p rin ­
ciples and  m ethods of landscape ev a lu a tio n .
The categories o f landscape evaluation;
the concept of ecopottype
T he categories of landscape ev a lu a tio n  as an  app lied  geographical discipline 
h av in g  peculiar su b je c t and  aim  a re  to  be defined som ew hat d ifferen tly  
from  those  of th e  tra d itio n a l lan d scap e  ecology w hich, in  th e  firs t place, 
ten d s  to  d em o n stra te  th e  detailed  p h y siog raphy  of th e  regions. L andscape 
ev a lu a tio n  expounds an d  evaluates th e  physical featu res from  th e  po in t of 
view  of th e ir  being e ith e r  advan tageous or d isadvan tageous for th e  econom y.
C onsidering th a t  lan d scap e  ev a lu a tio n  follows, as a rule, th e  research  m ethod  
of th e  trad itio n a l lan d scap e  ecology, in  th a t  it deals w ith  d is tin c t landscapes 
(landscape categories), it also develops from  th e  basic considera tion  th a t 
landscapes are d ifferen t. For exam ple , some of th em  are scenes of highly 
developed  in d u stria l p roduction  on account of th e ir  m ineral an d  energy 
resources; others fo r lack  of such resources len d  them selves to  in tensive  
ag ricu ltu ra l ex p lo ita tio n ; and th e re  a re  num erous ones rep resen tin g  different 
ex trem es or tran s itio n s . The division of th e  te r r i to ry  of H u n g ary  in to  m acro-, 
m eso- an d  m icrolandscapes, p a rtly  accom plished in  th e  course of trad itio n a l 
chorograph ic  research  (B ulla 1962), necessita tes fu r th e r  in v estiga tions and 
deb a tes . I t  m ay be  a sub jec t for d e b a te  w h e th e r th e  landscape categories 
o u tlin ed  in  this w ay are  valid  a t all. W ith o u t tack lin g  details of th e  question , 
we can  s ta te  here t h a t  landscapes rep resen t d iverse  ty p es also from  th e  point 
of v iew  of th e ir  fea tu res  yielding d iffe ren t econom ic possibilities, i.e. of th e ir 
p o ten tia l, w hich is th e  basic po in t in  landscape eva lua tion . T he ty p es  have, 
in  tu rn ,  d ifferent ran k s . E ach m acro landscape rep resen ts a ty p e , e.g. the  
G re a t H ungarian  P la in  and  th e  L itt le  P la in  are  landscape ty p es  offering 
fav o u rab le  physical conditions for ag ricu ltu ra l p roduc tion . The T ran sd an u b ian  
C en tra l M ountains a n d  th e  C entral M ountains of N o rth  H u n g a ry  are  fields 
of “ H ung arian  pow er p roduction”  owing to  th e ir  m ineral resources. The 
physical conditions of th e  T ran sd an u b ian  H ill C oun try  can be u tilized  by
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in d u s try , m ining a n d  ag ricu ltu re , as th is  landscape shows a heterogeneous 
an d  tran s itio n a l c h a ra c te r  (see, e.g. th e  g rea t d ifference betw een th e  Mecsek 
M ts a n d  th e  C entral Som ogy). The sam e  holds tru e  fo r th e  S ubalp ine R egion.
O f course, none of th e  m acro landscape types ex h ib its  a pure  p a tte rn  for 
possib le  uniform  econom ic u tiliza tio n . M ore uniform  typ es can be recognized 
a t  th e  m esolandscape level, w hile com plete ly  un ifo rm  ones m ay  be found 
am o n g  m icrolandscapes. This does n o t  im ply , how ever, th a t  a landscape, 
ev en  a m icrolandscape, th e  p resen t p h y sica l charac teristics of w hich correspond 
to  th e  concept of th e  un ifo rm  ty p e  (e.g. i t  is feasible e ith e r for ag ricu ltu re  or 
fo r sy lv icu ltu re), m a y  n o t  tu rn  in to  m ix ed  ty p e  b y  la te r  discovery of m ineral 
d ep o sits ; nor does i t  m ean  th a t  a lan d scap e  th a t  used to  be uniform  m ay  no t 
b eco m e a mixed ty p e  in  our days. W e m ay  refer h e re  to  discoveries such  als 
th e  Z a la  oil field, th e  ex p lo ita tio n  of w hich  has am plified  th e  physiographical 
a sp e c t of the lan d scap e , w hich is sp lend id ly  reflected  b y  th e  subsequen t 
chan g es in  th e  econom ic and social life of th e  region, b ro u g h t a b o u t by 
ex p lo rin g  and ex p lo itin g  th e  resources of n a tu re  in  a w ay  unknow n earlier.
W h e n  sta rtin g  w o rk  in  landscape ev a lu a tio n , w e m u st be aw are of th e  fac t 
t h a t  each landscape involves specific conditions an d  belongs to  one of th e  
lan d sc a p e  types. M oreover, w hen d iffe ren tia tin g  m ore or less un ifo rm  la n d ­
scap e  typ es (e.g. a lan d scap e  ty p e  w ith  physical conditions for agricu ltu re), 
w e h a v e  to  ty p ify  th e  ind iv idual sec to rs of th e  landscape , too , i.e. w e have 
to  d istingu ish  th o se  su b types th e  p a r tic u la r  physica l conditions of w hich 
o ffer various econom ic possibilities w ith in  one region.
T h e  types, su b types a n d  sm aller subdiv isions of lan d scap e  ev a lu a tio n  in  m ost 
cases correspond to  th e  first, second an d  th ird  categories of landscape ecology. 
D ivergencies, how ever, a re  ev iden t as to  the  function  of th e  b ran ch  of econom y 
chosen  as the basis fo r typology . S u ch  typ es w ere d istingu ished  an d  charac­
te r iz e d  b y  the  au th o rs  in  the ir p ap e r p resen ted  a t  th e  G eographical C onference 
of 1962 held in H u n g a ry . Their ty p e s  d istinguished  fo r ag ricu ltu re  (1. alluvial 
re liefs, 2. b low n-sand  surfaces, 3. low er-seated  loess surfaces w ith  sm aller 
re la t iv e  altitude , 3. h igher-sea ted  loess surfaces w ith  g rea te r re la tiv e  a ltitude) 
d iffe r from  each o th e r  b y  th e ir geological s tru c tu re  (lithology), clim ate , h y d ro ­
g ra p h y  and soil fe a tu re s  and, for th is  reason, th e y  offer d ifferen t conditions 
fo r ag ricu ltu re . F o r  lack  of a b e tte r  te rm , th e  au th o rs  referred  to  these  ty p es 
as regions.
H ow ever, we do n o t th in k  th is  te rm  ad eq u a te  to  th e  concept as considered 
b y  us. Besides, i t  h as  a lready  b een  used to  d en o te  a d ifferen t concept in 
geo g rap h y . The ap p lied  b ranch  of lan d scap e  ecology, th e  landscape evalu a tio n , 
n eed s a special d e n o ta tio n  for its  research  un its , i.e. types and  sub ty p es, 
w h ich  m ight he te rm e d  as “ econom ic-po ten tial ty p e s” . F o r th e  sake of sh o rt­
ness, its  ab b rev ia ted  form : “ e c o p o tty p e ” is proposed. A ccording to  th e  above, 
e c o p o tty p e  is n o t id en tica l w ith  th e  b io tophor g roup  of b io tops of landscape 
eco logy , nor w ith  a n y  category  of th e  economic region or w ith  th e  regional 
ty p e s  of the  p ro d u c tio n  (a lthough th e y  often coincide geographically), b u t 
rep re sen ts  the a rea l u n i t  types of th e  physical conditions for econom y.
A thorough d e tec tio n  of the  cond itions m ay reveal th e  sm allest an d  already  
a lm o s t hom ogeneous u n its  of th e  eco p o tty p e . H ow ever, th e  a t tr ib u te  sm allest 
is n o t  used here w ith  areal co n n o ta tio n , it  refers to  a u n it rank . F o r exam ple,
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a hom ogeneous, com pletely  even solonchak area hav ing  an ex ten sio n  of 
100 km 2 represen ts th e  sam e ran k  of ecopo ttype  u n it as a b low n-sand  dune 
range w ith  an area  of a few sq u are  m eters. As show n b y  th is ex am p le , an 
in fin ite  areal d iv ision  w ould, in  ce rta in  cases, be im prac tica l and freq u en tly  
unfeasib le in th e  course of investig a tio n . F u rth e rm o re , we have  to  p o in t 
ou t th a t  th e  a t tr ib u te  hom ogeneous on ly  refers to  th e  hom ogeneity  of physica l 
conditions and n o t to  the hom ogeneity  of economic u tiliza tion . This im plies 
th a t  a hom ogeneous ecopo ttype  of uniform  m icroclim ate, chernozem  soil 
and  f la t surface m ay  be  su itab le  n o t only  for m aize grow ing bu t also fo r m ore 
varied  cu ltures. In  th e  last reso rt, i t  is th e  econom ico-political fac to rs  th a t  
will d e te rm in e  how  it  should be u tilized . Som e ecopo ttypes m ay  b e  m ost 
feasib ly  u tilized  b y  a fairly  un ifo rm  or en tire ly  hom ogeneous p ro d u c tio n  
(e.g. beech w ood on a steep ; dessected  edge of n o rth e rn  exposition , liab le  
to  erosion and hav ing  a deep soil m a n tle  and a colder m icroclim ate a b u n d a n t 
in ra in fa ll); b u t  som etim es hom ogeneity  has th e  v e ry  m eaning th a t  th e  
respective eco p o tty p e  is to ta lly  u n su itab le  for ag ricu ltu re  (e.g. s teep  slope 
w ith  sink-holes, b a rre n  rocky surfaces, etc.).
N evertheless, in  th e  p ractice  of landscape ev a lu a tio n  only th e  ex tensive , 
inhom ogeneous or com plex ecopo tty p es or th e ir  groups are d istingu ished , 
i.e. those of th e  second, th ird  or of even higher degree. The geographer w hen  
m aking  landscape ev a lu a tio n  m u st check w heth er th e  hom ogeneous u ti l i ­
za tion  of th e  area  is adeq u a te ly  ju s tified  by  econom ico-political fac to rs , 
or he has to  suggest th a t  th e  la n d  u tiliz a tio n  should  be  m odified accord ing  
to  th e  conditions of th e  inhom ogeneous or com plex ecopo ttype  w hich v a ry  
from  sp o t to  spot.
In  conclusion, we m ay  s ta te  th a t  th e  m ain  tasks of landscape ev a lu a tio n  
are to distinguish ecopottypes of p a r tic u la r  ch arac ter an d  ran k  and to  p erfo rm  
th e ir  com plex physiographic characterization and  economic evaluation.
I t  is on ly  in  th e  ra re s t case th a t  th e  u n its  of lan d scap e  evaluation , i.e. th e  
ecopo ttypes, cover a continuous a rea  u n it coinciding w ith  th e  in d iv id u a l 
categories of landscape ecology (w ith th e  m acro-, meso- and  m icro-landscapes 
of th e  H u n g a rian  nom encla tu re  or w ith  R am an ’s landscape categories of 
th e  firs t, second an d  th ird  order). As a ru le, th ey  form  groups or assem blages 
of eco p o tty p e  “ sp o ts” (Marosi and  S zilárd  1962), th e  area l features of w hich , 
though de te rm ined  b y  physical law s, reflect th e  accum ulating  effects of 
hum an  a rte fac ts  an d  d em o n stra te  th e  principles and  regularities of h u m a n  
a c tiv ity  in tran sfo rm in g  natu re .
W hen ev a lu a tin g  landscapes, we h av e  to  take  care th a t  all these  fac to rs  
should be  rep resen ted  on th e  m ap.
Principal aspects o f landscape evaluation;
the question of physiographic or economic approach
In  th e  course of landscape evaluation  th e  question  arises w hether to  app ro ach  
th e  problem s from  th e  physiographic  or from  th e  econom ic angle. T h e  
physiographic  app roach  requires th e  analysis of th e  fea tu res in h e re n t in  
s tra tig ra p h y , tec ton ics, lithology, m orphology, clim ate , h y d ro g rap h y , flo ra ,
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fa u n a  and soils, a n d  th e ir  in fluence, ad v an tag eo u s or d isadvan tageous, on the  
econom y of th e  region. The econom ic ap p ro ach  consists of a com plex 
ev a lu a tio n  of th e  reg io n  for in d u s try , m ining, ag ricu ltu re , fo restry , fish and 
g am e  breeding, t ra n s p o r t  and com m unica tion , se ttlem en t, recreation , tou rism , 
a n d  th e  significance of th e  physio g rap h ic  fea tu res  for the  ind iv idua l b ranches 
of econom y (F ig . 1).
A t present w e a re  n o t yet ab le  to  size up  th e  advan tages or d raw backs of 
th e se  tw o w o rk ing  m ethods. T he physical geographer, because of th e  special 
in te re s t  and n a tu re  of his science w ill m ost lik e ly  give preference to  th e  first, 
w h ile  th e  second seem s to  do b e t te r  service in  com piling physiograph ic  evi­
dences for econom ico-geographical works.
F o r certain  p a r t ic u la r  lan d scap e  ty p es, how ever, a com bination  of th e  two 
m ethods m ay  a p p e a r  to  be feasib le . This com bined  m ethod  can  be used 
in  tw o d ifferent w ays:
(a) F irst we a rra n g e  our m a te r ia l accord ing  to  th e  trad itio n a l succession 
of th e  physiograph ic  disciplines a n d  th e n  t ry  to  app roach  a com plex evaluation  
of th e  physiograph ic  env iro n m en t, w ith  a v iew  to  th e  p rac tica l requ irem ents 
of th e  ind iv idual b ranches of econom y.
(b) In  the  case  of a su itab le  lan d scap e  ty p e , to  avoid  rep e titio n , we evaluate  
th e  conditions o n  a com prehensive regional scale (not considering m inor 
subdivisions, e co p o tty p es , ty p es  a n d  sub types of d ifferent physical conditions). 
F o r  exam ple, in  a p red o m in an tly  ag ricu ltu ra l a rea  th e  tecton ics, s tra tig rap h y  
a n d  geological h is to ry  m ay be e v a lu a te d  w ith  th e  purpose of revealing  econom ­
ic possibilities fo r  th e  u tiliz a tio n  of m ineral deposits, rock varieties, etc., 
t h a t  m ay occur in  th e  region. I n  th e  sam e w ay  we m ay ev a lu a te  th e  hydro- 
geographic fe a tu re s  from  th e  p h y sio g rap h ic  p o in t of view, on a regional scale. 
In  con trast, th o se  physical p ro p ertie s  w hich d irec tly  affect th e  econom y of 
th e  region a re  e v a lu a te d  from  th e  po in t of v iew  of the  p revailing  economic 
b ranches, i.e. as com plex assem blages of th e  conditions prov ided  for agri­
cu ltu re , tr a n s p o r t  and  com m unications, etc. In  rolling landscapes and  plains 
characterized  b y  ag ricu ltu ra l p ro d u c tio n , i t  seem s highly  ex ped ien t to  give 
a com plex e v a lu a tio n  of th e  p h ysica l p ro p erties  of each m inor subdivision , 
i.e. of the eco p o tty p e s  of d iffe ren t ra n k — as conditions of ru ra l econom y.
W hichever of th e  tw o app ro ach es is chosen, a chap te r or an  essay on lan d ­
scape ev a lu a tio n , w hether b ased  on encyclopedical physiographic researches 
including th e  re su lts  of tra d itio n a l ana ly tic  s tu d ies, or following th e  m ethods 
an d  aims of lan d sc a p e  ecology, w ill p resen t a highly valid  and  p racticab le  
synthesis b y  a new  a rran g em en t of d a ta  as regards form , c o n te n t and  genre. 
E arlie r w orks e ith e r  neglected th e  econom ic ev a lu a tio n  of th e  researches or 
gave it  seco n d a ry  im portance . L andscape eva lua tion , how ever, exam ines 
th e  physiog raph ic  env ironm en t from  th e  s ta n d p o in t of p rac tica l u tiliza tion , 
an d  types i t  b y  m eans of a com plex e v a lu a tio n  of all th e  physiographic 
constitu en ts  of th e  areas. M oreover, i t  has th e  ad v an tag e  th a t  i t  characterizes 
each p a rtic u la r  ecop o tty p e  o n ly  once, i.e. if an  ecopo ttype  occurs repea ted ly  
in the  region, it  does not need  a second or th ird  descrip tion: a sign or sym bol 
ind icating  it  on  th e  m ap w ill suffice.
A ccordingly, landscape e v a lu a tio n  does n o t engage in  a de ta iled  s tu d y  
of s tra tig ra p h y , tecton ics, lith o lo g y , geological h isto ry , geom orphology, cli-
A = Natural properties in :
Fig . 1. Different points of approach in landscape evaluation to
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m ate , hyd rogeography , v eg e ta tio n  an d  soil conditions, as th a t  is the  ta sk  
of landscape ecology. T he chief aim  of landscape ev a lu a tio n  is to  d e te c t 
a n d  eva lua te  th e  cond itions p ro m o tin g  o r h indering  h u m a n  economic a c tiv ity . 
In  add ition , it  has to  p o in t ou t th e  possib ilities for a m ore efficient u tiliz a tio n  
of th e  physical p roperties as w ays an d  m eans of overcom ing th e  d ifficulties 
arising  from  u n fav o u rab le  fea tu res.
W ith  regard  to  Fig. 1, to  begin  w ith , w e m ust be aw are  of the fac t th a t  
i t  ind icates only  th e  d irec t re la tions betw een  th e  physica l factors and  th e  
econom ic b ranches. T he F igure , m an y -sid ed  as i t  is, w ould becom e even m ore 
com plicated , if i t  also rep resen ted  th e  in d irec t re la tions. (F o r exam ple, in  
considering th e  physica l conditions of fish and  gam e b reed ing , the  clim atic  
agen ts have n o t been rep resen ted , because  th ey  ac t m o stly  th ro u g h  th e  
m ed ium  of th e  hyd rogeograph ic  an d  v eg e ta tio n a l fac to rs. N or have we in d i­
ca ted  th e  ch a rac te ris tic s  of soils, as cond itions of fo re s try , since th e y  a re  
closely connected  w ith  th e  o th e r p h ysica l factors rep resen tin g  a com plex 
assem blage of physical cond itions for fo re s try , etc.).
F u rth e rm o re— an d  th is  is a ra th e r  essen tia l p o in t— o u r figure ind ica tes  
o n ly  th e  sim ple ex istence  of th e  re la tio n sh ip s , bu t does n o t show th e ir in te n ­
s ity . N evertheless, th e  la t te r  is v e ry  im p o rta n t, for i t  m ay  w idely v a ry  from  
case to  case, an d  even w ith in  one an d  th e  sam e region i t  m ay depend  on:
(1) The physica l cond itions in  re la tio n  to  th e  econom ic b ran ch  (e.g., in  th e  
B u d a  M ountains th e  com m unication  is cond itioned  b y  th e  relief ra th e r  th a n  
b y  th e  clim ate), o r on th e  effect of th e  physical conditions on the econom ic 
b ran ch  u n d er considera tion  (e.g., in  th e  fo rm er area th e  relief exerts a g re a te r  
— in a neg a tiv e  sense— effect on ag ricu ltu re  th a n  on in d u s try , etc.).
(2) The in te n s ity  of th e  co rre la tion  m ay  also v a ry  accord ing  to  th e  ch a rac ­
teristics of th e  regions (e.g., in  a reg ion  u tilized  by  in d u s try , the  p a r tia l or 
com plex effect of th e  physica l cond itions on econom y w ill g reatly  differ 
from  those  in  a region used  b y  ag ricu ltu re . Of course, th e  s tru c tu re  of in d u s try  
an d  th e  ch a rac te r of physica l cond itions m ay  invo lve  add itional com pli­
cations).
(3) The in te n s ity  of th is co rre la tion  is m arked ly  in fluenced  by the  stage  
of social-econom ic developm ent. N am ely , th e re  seems to  be a co rre la tion  
in  w hich th e  role of th e  physical fea tu res , as conditions of econom y, declines 
in  d irect p ro p o rtio n  to  th e  d ev e lo p m en t of social-econom ic life, w hile th e  
reac tio n  of social-econom ic life on n a tu re  increases in d irec t p roportion  to  th is  
developm ent. This appears p a r tly  in  th e  tran sfo rm atio n  of na tu re , p a r tly  
in  the best possible u tiliz a tio n  of th e  fav o u rab le  physical conditions or in  th e  
m ost effective elim ination  of th e  u n fav o u rab le  factors.
Beside th e  above-c ited  law s, th e re  a re  a num ber of ad d itio n a l ones w hich 
hold m ore or less v a lid  fo r th e  in te n s ity  of correlations. W ith o u t en te ring  
in to  details here, w e can  s ta te  th a t ,  for th e  p resen t, ag ricu ltu re  is th e  econom ic 
b ran ch  m ost e m p h a tica lly  b o und  b y  th e  physical conditions. This is w h y  
landscape ev a lu a tio n  has to  p ay  p a r tic u la r  a tte n tio n  to  th e  evaluation  of 
th e  physical cond itions of ag ricu ltu re .
In  th is line, we h a v e  a lread y  pu b lish ed  some m a te ria l on the  m ethods of 
physiograph ic  ev a lu a tio n  of s tra tig ra p h ic , tecton ic , litho log ic , geom orphologic 
an d  hydrogeographic  fea tu res . The m ethods of th e  com plex  economic ev a lu ­
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a tio n  of th e  physical conditions of com m unication  and se ttle m e n t have also 
been d ea lt w ith  (Marosi and  S zilárd  1963a, b). The m ethodological princip les 
req u ired  for a com plex ev a lu a tio n  of ad d itio n a l physical fac to rs , i.e. of those  
in fluencing  th e  physical conditions of fu r th e r  possible econom ic branches 
a re  being e labo ra ted . So, in  th e  following pages we shall c o n te n t ourselves 
b y  ou tlin ing  th e  m ethodological principles of th e  com plex e v a lu a tio n  of som e 
model ecopo ttypes in  the  ag ricu ltu ra l ro lling  landscapes and p lains of H u n ­
g a ry . Som e ideas concerning th e  irriga tion  problem s of alm ost all ecopo ttypes 
of th is  k ind will also be set fo rth .
Principles of evaluation of some ecopottypes
in agricultural areas
In  areas of th is  k ind th e  landscape e v a lu a to r  has to  decide w hich of th e  
d a ta  o b ta in ed  b y  analy tica l investiga tions an d  from  the  co g n a te  researches 
a re  th e  m ost essen tia l, and w hich  allow th e  b e s t possible conclusions for m o ti­
v a tin g  and fu rth e rin g  the  econom ic a c tiv ity  (e.g., while e v a lu a tin g  th e  cli­
m a te , we have  to  give preference no t to  th e  stereo type  g rap h s of averages, 
b u t  to  th e  d a ta  of th e  ind iv idual clim atic fac to rs calculated  fo r th e  g row th  
period , w hich also inform  ab o u t th e  frequency  of th e  ex trem e values, and  to  
th e  re la tionsh ips betw een th e  phytopheno log ica l phases an d  th e  physical 
conditions). Of course, th e  rea lly  im p o rta n t d a ta  have to  be  p resen ted  in  
a  clear form  an d  possibly in  graphs an d  w ell-constructed  m ap-schem es, 
in  o rd er to  su b s ta n tia te  and  com plete  th e  te x t.
In  th e  course of th is w ork th e  firs t ta sk  is to  divide the  lan d scap e  in v e s ti­
g a ted  in to  ecopo ttypes, accord ing  to  th e  cond itions offered fo r ag ricu ltu re . 
T he ind iv idual physiographic fac to rs are d e te rm in a tiv e  of th e  d iffe ren tia tio n  
of ecopo ttypes. N evertheless, one of th e  fa c to rs—in m ost cases th e  relief— 
m ay  influence th e  behaviour of th e  o ther physiograph ic  factors to  such a g reat 
e x te n t  as to  de term ine , th ro u g h  th em  and  to g e th e r  w ith them , th e  ch a rac te r 
of th e  whole ecopo ttype. W ith in  a m esolandscape the c lim ate  u su a lly  does 
n o t show  a v a ried  typology, being  contro lled  b y  th e  laws of zo n a lity . This, 
how ever, does n o t m ean th a t  no essential differences can be fo u n d  in  th e  
local an d  m esoclim ates of th e  ind iv idual ecopo ttypes w ith in  one and  th e  
sam e m esolandscape. Such differences are, in  general, m o tiv a te d  b y  relief 
v arie ties . T hey  are  reflected b y  th e  n a tu ra l p la n t cover as well as b y  th e  soil, 
i.e . th e  p roper basis of ag ricu ltu re . L itho logy  also plays an  im p o r ta n t role 
in  th e  d e te rm in a tio n  of th e  ch a ra c te r  of eco p o tty p es, in p a r t d irec tly , in  p a r t 
th ro u g h  its effect on th e  w a te r  regim e, th e  relief and th e  soil fo rm ation .
(1) The lan d scap e  eva lua to r m ay  d iffe ren tia te , as independent ecopo ttypes, 
th e  low -seated  a lluv ial surfaces w hich are u su a lly  f la t or ex h ib it b u t negligible 
level differences. A nyw ay, i t  is ju s t  these sligh t level differences of th e  alluvial 
surfaces th a t  a re  often  responsib le for th e  divergences in  soil conditions, 
d ra inage , or even in  the  en tire  w a te r  regim e of th e  individual su rface  portions; 
th e y  som etim es affect th e  m icroclim atic cond itions, w hich m ay , in  tu rn , 
show  m arked  co n tra s ts  as to  th e  possibilities of th e ir econom ic u tiliza tion . 
B y  th ese  level differences th e  ev a lu a to r m ay be induced to d is tin g u ish  special
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sub-ecopo ttypes, too . D eep, ill-d ra ined  sections freq u en ted  by floods an d  
slack w aters w ill fa v o u r pecu liar v eg e ta tio n , th e  decom position p ro d u c ts  
of w hich, u n d er special c ircum stances, m ay  b ring  a b o u t form ations of bog 
soils, p e a ty  e a r th  or p e a t, w hich can  be  m ad e  sub jec t to  tillage only b y  m eans 
of m elio ration . T he physical geographer, re ly ing , of course, on th e  re su lts  
of in v estiga tions of o th e r  fields, to o , has to  m ake th o ro u g h  investiga tions 
as to  w hich p a r ts  of such  areas deserve m elio ra tion  investm en ts , or w h e th e r 
the  elim ination  of th e  harm fu l fac to rs is fo r th e  m o m en t feasible. H e h as  to  
p o in t o u t th e  m eth o d s of d rainage, p a s tu re  and  g rassland  farm ing, rice grow ing 
or fish breeding. T he possible in te rre la tio n  of lhe w a te r  regim e and a lk a liza tio n  
alw ays deserves a special a tte n tio n .
A su b -eco p o tty p e  of a fa irly  h igh a llu v ia l level, w here  w ater canno t re p re ­
sen t a dangerous, d isadv an tag eo u s fa c to r  b u t r a th e r  appears as g ro u n d - 
w a te r s itu a te d  a t  a p ro p er level, occasionally  m ay s ta n d  a chance of in ten s iv e  
p la n t grow ing (h o rticu ltu re ), too. In  such  cases, f irs t th e  physical cond itions 
w hich p rom ote  or im pede u tiliza tio n  h av e  to  be ta k e n  in to  consideration , th en  
the  clim atic co n d itions, w ith  view  to  th e  clim atic requ irem en ts of th e  p lan ts  
to  be grow n th e re . Special a tte n tio n  shou ld  be paid  to  th e  averages a t  g row th  
periods and  to  th e  frequency  of ex trem e  values (e.g. r isk  of frost). C onsider­
ab le differences m ay  arise from  th e  litho log ical com position  of th e  d ra in ag e  
area of a s tre a m  (or lake), th e  a llu v ia l deposits of w hich  greatly  in fluence  
th e  soil cond itions. In  a w ord, th e  physica l and  c lim atic  factors m u s t be 
eva lua ted  alw ays in  th e ir  real, com plex  correlations an d  in teractions.
(2) In  H u n g a ry  th e  sand  areas com m only  a d jacen t to  ta lu s fans or te rra c e  
surfaces are  ch a rac te rized  b y  physica l conditions d iffe ren t from those  of th e  
a lluv ial surfaces. D urin g  th e  P le istocene  and  th e  H olocene they  had  a lready  
go t rid  of th e  a c t iv i ty  of stream s. C lim atic cond itions, loose rock m a te ria l 
an d  p a r tic u la r  w a te r  regim e are responsib le  for th e  transfo rm atio n  of these  
areas to  b low n-sand  landscapes, as a re su lt of d e fla tion . This explains th e ir  
peculiar su rface fo rm , too. H ow ever, th e  b low n-sand  landscapes of H u n g a ry  
are  no t com plete ly  un ifo rm , th e y  d iffer from  one a n o th e r in relief a n d  soil 
conditions. N e ith e r th e ir  m acroc lim ate  nor th e ir  litho logy  are un ifo rm , 
owing to  th e  d iffe ren t d rainage basins of th e  s tream s w hich deposited  th e  
alluv ium . All th e se  an d  som e ad d itio n a l fac to rs a re  responsible for th e  fac t 
th a t ,  e.g., th e  calcareous b low n-sand  surfaces in  th e  D an u b e—Tisza M idregion 
have p roperties a lto g e th e r d iffe ren t from  those  of th e  acid-sand areas of the 
N yírség  or C en tra l Som ogy. N evertheless, th e y  h a v e  num erous com m on 
fea tu res (e.g. s im ila r w ater- and  heat-econom y).
The sand  su rfaces of a m esolandscape usually  rep resen t one eco p o tty p e , 
w hich how ever, can  be d iv ided in to  several sub-ecopo ttypes. Such a re  th e  
surfaces b o u n d  an d  p lan a ted  by  tillag e  w ork  of cen tu ries , in  co n trast to  sand  
areas sub jec ted  to  m ore recen t san d  m ovem ent, an d  having co n sequen tly  
a m ore m ark ed  relief or being less covered  by  soils, if no t com pletely  loose. 
If i t  is possible an d  reasonable  to  b in d  th em , it has also to  be re fe rred  to. 
N ota  bene, th e  po sitiv e  fea tu res offer possib ilities o th e r  th an  the  depressions 
and  low grounds of th e  sam e sand  surface. T heir g roundw aters, in so la tio n  
and hea t-econom y m ay  show a g rea t v a r ie ty  even w ith in  a re la tiv e ly  sm all 
area, and so do th e  fea tu res and  th icknesses of th e ir  soils — a consid era tio n
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usu a lly  neglected by  ag ricu ltu ris ts . I t  is as m uch a com m onplace to  speak 
of sandy-soil farm ing, and  of sandy-soil cu ltu res, as i t  is to  ch aracterize  
a p a rtic u la r  p lan t b y  s ta tin g  th a t  i t  can be grown on san d y  soils, too . H ow ever, 
no de ta iled  su rvey  of these  sm all san d  surface “ sp o ts” has been  u n d e rtak en  
as y e t,  m aybe because th e  sandy-so il cultures are  re la tiv e ly  fresh , and  the 
m ere fac t th a t  th e  sand  surfaces could be p u t to  tillage has been considered 
to  be  g rea t progress. Therefore, i t  is our ta sk  to  d e tec t th e  soil conditions 
and  th e  clim atic fea tu res of th e  peculiar sand surfaces b y  m eans of special 
in vestiga tion . So, in  ad d itio n  to  a general landscape analysis, we sha ll be able 
to  give the  ru ra l econom ist an  ana ly tica l eva lua tion , too. P erh ap s th is  is the 
v e ry  dom ain w here ou r recom m endations, exceeding th e  scope of geographical 
su rvey , m ay be very  im p o rta n t for th e  people’s econom y. The ta k in g  up of 
som e of th e  ag ronom ist’s du ties w ould, of course, requ ire  m uch  experience 
and , above all, a w ell-grounded pedological know ledge. L acking  these, I he 
landscape ev a lu a to r still m ay  be able to  check to  w h a t ex ten t th e  principal 
cu ltu res got acclim atized  to  th e  physical conditions offered b y  th e  sandy 
relief. This w ork m ay  th row  lig h t on farm ing m isuse of th e  physical conditions, 
o r reveal new in te rre la tio n , p rov ided  the landscape ev a lu a to r is acquain ted  
w ith  the  claims of th e  p lan ts . T hen  his propositions will p rom ote  th e  p ro p a­
g a tio n  of th e  p o ten tia l in ten siv e  cu ltures (v ineyard , o rchard , etc.).
(3) The loess and  its  v arie ties as sedim ents rep resen ting  th e  m o th e r rock 
of som e soils m ay  be d e te rm in a tiv e  of a special ecopo ttype . Besides th e  com ­
m on m other rock, how ever, th e  relief, the  re la tiv e  a ltitu d e , m ay  also play 
th e  role of an  in d ep en d en t d e te rm in a tiv e  facto r. E .g ., in  th e  course of the 
landscape evaluation  of th e  S om ogy Hill C oun try  (M arosi and  S z ilá rd  1962) 
th e  au tho rs had  to  sep a ra te  th e  low er-seated loess p la tfo rm s of sm aller relative 
a ltitu d e  (local h e igh t below 180— 200 m a. s. 1., re la tiv e  a ltitu d e  less th an  
50 m /km 2) from  th e  h igher-sea ted  (above 180— 200 m  a. s. 1.), tecton ically  
m ore d istu rbed  loess surfaces w hich  have been m ore in ten siv e ly  dissected 
b y  th e  ex te rn a l agen ts and  h av e  a m ore considerable re la tiv e  a ltitu d e . As a 
m a tte r  of fac t, th e  fo rm er p ro v id e  capital possibilities for ag ricu ltu ra l p ro ­
duction , while th e  la t te r  can  be u tilized  in m an y  cases by  sy lv icu ltu re  only.
The h ig h -q u a lity  soils of th e  low er-seated loess surfaces and  th e ir  generally 
favourab le  c lim ate  p e rm it th e  grow ing of a g rea t v a r ie ty  of crops. T he various 
c lim atic  conditions, n a tu ra lly , produce varied  soils on loesses, too . W here 
th e  atm ospheric  p rec ip ita tio n s are  som ew hat m ore a b u n d a n t a n d  th e  m ean 
an n u a l tem p era tu re  is a little lo w e r, th a n  in neighbouring  regions, m ore  com pact 
loam y soils are form ed. T heir chem ical com position differs from  th a t  of o ther 
soils in th e  en v iro n m en t, and  th is  is m ore th a n  enough to  d is tu rb  th e  optim um  
conditions for th e  p la n t to  be grow n on them . H igh ly  calcareous, crum bling 
chernozem  soils form ed in  th e  m ost charac teristic  loess areas u n d e r appro­
p ria te  c lim atic conditions are  m o st su itable for grow ing p lan ts  req u irin g  much 
lim e. These soils also h av e  th e  b est properties as regards re te n tio n  of soil 
m oisture . T hey enable  even th e  hoed p lants req u irin g  long g ro w th  tim e  and 
m uch soil m oisture  to  su rv iv e  d ro u g h t periods, w ith o u t irrig a tio n .
C onsiderations like these  are to  determ ine w h e th e r th e  p ro d u c tio n  is in 
op tim u m  accord w ith  th e  p h ysica l conditions. To p ro tec t f irs t class soils is 
n a tu ra lly  a p rim ary  task . W e h av e  to  pay  a tte n tio n  to  th e  dangers th a t  m ay
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arise  from d e te rio ra tio n  of c lo d d y  stru c tu re , from  fo rm ation  of a com pact 
soil layer, from  th e  presence of lay e rs  of calcareous concretion , an d  from  the 
erosional d e s tru c tio n . This la s t  endangers on ly  sm all surfaces in  these 
a reas , and even th e m  less seriously , th a n  th e  m ore  dissected, higher-seated 
loess surfaces. N evertheless, i t  is ind ispensable  to  size up its  effects and  to  
m ak e  suggestions as to  th e  possib le  m easures to  be ta k e n  ag a in st them .
T he questions of soil d e s tru c tio n  in  these areas, an d  p rac tica lly  on all the  
slopes subjected  to  tillage , are closely  in te rre la ted  w ith  those of th e  develop­
m en t of slopes a n d  w ith  th e  q u estio n s of th e ir  p rac tica l u tiliza tio n . In  fact, 
th e  slopes have to  b e  ev a lu a ted  n o t only accord ing  to  th e ir  exposition , inso­
la tio n  and g rad ien t (a fac to r d e te rm in in g  cu ltiv a tio n , especially m echanical 
tillage) b u t also w ith  regard  to  th e  q u a n tity  a n d  q u a lity  of rock  varieties 
redeposited  on th e  slopes and  to  th e  degree of th e ir  d en u da tion . In  th is  con­
n ection , we have to  m ake use of th e  prac tica l bearings of M. P écsi’s (1962) 
m ost recent in v estig a tio n s in to  slope m orphology. A ccording to  Pécsi we 
shou ld  figure w ith  m uch  larger am o u n ts  of red ep o sited  sed im ents th a n  com ­
m o n ly  th ough t of so fa r. These slope  sedim ents u su a lly  consist of a specifically 
s tra tif ie d  m ix tu re  of rocks, th e  sources of w hich h a v e  la in  above th e  curren t 
in flex ion  zones of th e  slopes. V arious fossil soil re m n a n ts  of s tra tif ie d  a rra n ­
g em en t abound in  su ch  deposits. I t  is im p o rta n t to  m ake a q u a lita tiv e  and 
q u a n tita tiv e  analysis of th e  slope sedim ents redeposited  b y  so lifluction  and 
corrasion , as th e y  c a n  yield th e  p la n ts  more n u tr ie n ts  th a n  th e  raw  m other 
ro ck  itself. This ho lds tru e  ch iefly  of such areas w here  soil erosion, due to  
h u m a n  ac tiv ity , rem o v ed  th e  fe r tile  soil b u t exposed  slope sed im ents con­
ta in in g  fossil soil re m n a n ts , w h ich  in  th e  perig lacial period h ad  a different 
positio n  above a d iffe ren t in flex ion  zone. Such sed im ents as, e.g., th e  “ kovár- 
v á n y ” (red-banded san d y  soil) lay e rs  in sand  a reas, p rovide ra th e r  good 
possibilities for ag ricu ltu re . This explains w hy raw  slope loess offers b e tte r 
cond itions for p la n t grow ing th a n  o th e r rock va rie tie s  do.
W e have to  e v a lu a te , besides th e  p a rticu la r w a te r  econom y of loesses, also 
th e  clim atic fac to rs in  loess areas in  th e  same w ay , i. e. alw ays w ith  view  to 
p la n ts  w hich can b e  grow n u n d e r o p tim u m  cond itions.
(4) H igher, m ore d issec ted  loess areas raise m an y  problem s sim ilar to  those 
of th e  form er eco p o tty p e . In  ad d itio n , special a tte n tio n  is to  be pa id  to the 
m u ch  m ore in ten siv e  soil erosion, to  th e  deep positio n  of th e  g roundw ater 
ta b le  and  to  th e  p rob lem s of th e ir  accessib ility  for m echanical tillage. In  the 
f irs t place i t  is here  t h a t  we have  to  reckon w ith  steep-w alled  rav ines rap id ly  
d o w n cu ttin g  b ack w ard s, w ith  ram ify in g  valley h ead s , w ith  v alley  sides and 
edges exhibiting  landslides, collapses, downfalls. T he possibilities offered 
by  th ese  areas for ag ricu ltu ra l p la n t  growing are ra th e r  lim ited , a lthough 
th e ir  ecopottypes m a y  show v e ry  heterogeneous com position . H ere again 
it  is one of our m ost im p o r ta n t ta sk s  to distinguish sub-ecopottypes, no m a tte r 
how  sm all and sc a tte re d  surface p o rtio n s  th ey  m ay consist of. I t is a lto g e th er 
obvious th a t  a re la tiv e ly  fla t o r g e n tly  sloping rid g e  top - or ledge-surface 
w hich  is exposed m o s tly  to  th e  s o u th  is p referable to  a steep-valley  edge of 
n o rth w a rd  exposition . In s te a d  of suggesting  ag ricu ltu ra l u tiliza tion  of surfaces 
covered  by  forests, w e m ay  o ften  p ropose  the  c o n tra ry , i.e. to  preserve the  
fo rest, and  w hat is m ore, to en la rg e  its  area. I t  is com m only  know n th a t
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im p ro p er fellings w ill cause th o ro u g h  d es tru c tio n  to  the  soil, fu r th e r  relief 
fragm en ta tion , and , consequen tly , a m ateria l expansion of soil erosion.
O w ing to  a h igh  elevation  a. s. 1. or to  a p a r tic u la r  relief, th e  ex trem es of 
m esoclim atic cond itions m ay  re s tr ic t th e  possibilities for g row ing several 
p la n t cu ltu res even if soils are  ad eq u a te  anyw ay . So to  stu d y  an d  d e tec t the  
local peculiarities of th e  c lim ate  is also ind ispensab le  w hen m ak in g  plans 
for crops to  be grow n in  areas like these. H ow ever, evidences av a ilab le  for 
th e  landscape ev a lu a to r in  th is respect are ra th e r  scarce. For lack  of concrete 
m easurem ent d a ta  concerning local- and m icroclim ate (our research  w ork 
ra re ly  allows to  o b ta in  serial m easurem ents fo r a longer period) w e can only 
rely  on conclusions draw n from  th e  vegetab le  life. And this holds tru e  no t 
only  for th is  case b u t  for landscape ev a lua tion  in  general. By observ ing  th e  
v eg e ta tio n  we can  shed ligh t upon  local peculiarities in  c lim atic  and  soil 
conditions alike. *
Special a tte n tio n  m ust be p a id  to  the  p rac tica l problems of irrigation in 
a lm ost all th e  ecopo ttypes u tilized  for ag ricu ltu re . To develop an  ag ricu ltu ra l 
p ro d u c tio n  as in ten siv e  as possible, is a ta rg e t th a t  m ust alw ays be kep t to  
w hen  considering th e  possibilities and req u irem en ts  of irrigation . F irs t of all, 
we h av e  to  e s tim a te  th e  possible am ount of w aters available fo r irriga tion  
from  stream s, reservoirs or subsurface w a te rs ; the  q u a lity  of th e  w aters 
(chem ical com position  in  te rm s of pedology); th e  investm en ts needed for 
irriga tion . Then w e have to  m easure up  th e  possib ility  of co n d u c tin g  w ater 
d irec tly  from  su rface-w ater stream s, or th e  necessity  of co n stru c tin g  reservoir 
basins. The la t te r  case assum es th a t  th e  m easurem ents of s tre a m  yield give 
favourab le  resu lts , and  th e  m orphological an d  stra tig raph ica l conditions 
a re  also adequa te . T he sam e principles are v a lid  for sizing u p  th e  areas to  
be irriga ted . Of course, th e  problem s of irrig a tio n  are  more pressing in  drough t- 
s tricken  areas. W here  the p rec ip ita tions are  d ifferen t, or show  an  irregu lar 
d is trib u tio n , it  is v e ry  im p o rta n t to  consider all possible m eans, since even 
the  ra th e r  costly  irriga tion  p lan ts  m ay prove to  be rem unera tive, if drought 
is th e  m ain  obstacle  to  p lan t grow ing. Irr ig a tio n  p lan ts can be recom m ended 
in  areas abound ing  in  w a te r for irriga tion , th o u g h  relatively  poor in  rainfall 
for th e  w atering  of an y  p lan ts  th a t  can grow  fairly  well b y  m eteoric  w aters 
b u t w hich, if w ate red , y ield  a crop value exceeding the  costs of irrigation . 
T hus th e  econom y co m p u ta tio n s—though  perform ed no t b y  th e  physical 
geographer— h av e  to  be ta k e n  in to  considera tion  in every case. If th e  yield 
of som e h ighly  p ro fitab le  cu ltu res  of long g ro w th  period (fru its an d  vines or 
vegetab les, fodder crops and  hoed p lants) can  be  som ew hat increased  by m eans 
of irriga tion , even a slight increase will re fu n d  th e  investm en t costs sooner 
th a n  would a seem ingly higher increase b y  non-in tensive cu ltu res.
M any ad d itio n a l s tan d p o in ts  m ay com bine in  th e  analysis of th e  possibi­
lities of irrig a tio n  and  of lucrativeness. F o r exam ple, the  fav o u rab le  m arke t 
or tra n sp o rt conditions m ay  ju s tify  th e  irrig a tio n  of some in ten siv e  cultures 
even w hen o th e r p lan ts  w ould grow w ith o u t irrigation . In  H u n g a ry , am ple 
lite ra tu re  is devo ted  to  th e  ex trem ely  varied  problem s of irrig a tio n , including 
num erous physical and  econom ic questions. T his also advocates its  discussion 
w ith in  th e  scope of landscape evaluation .
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In  conclusion, w e w ish to  stress ag a in  th a t  we could  by  no m eans hope to  
achieve com pleteness in  our p ap er. As has been  show n, the prob lem s are 
ex trem ely  com plica ted , n o t only d u e  to  th e  close re la tions and in te rac tio n s  
of th e  p h ysiog raph ic  agents b u t also to  th e  in te rre la tio n s  of econom ic geog­
ra p h y  an d  cognate  sciences.
D uring  landscape evaluation  in  fu r th e r  m odel areas (plains, m o u n ta in s , 
etc.) th e re  m ay  arise  new ideas w hich  co n trib u te  to  th e  solution of th e  n u m er­
ous questions as y e t  un se ttled . F u rth e rm o re , i t  is desirab le  to  ap p ro ach  th e  
ev a lu a tio n  of th e  p h ysica l conditions from  th e  v iew p o in t of th e  in d iv id u a l 
b ranches of econom y (industry , se ttle m e n t, com m unications, etc.) in  colla­
b o ra tion  w ith  th e  specialists of econom ic geography . O ur present p ap e r is 
only  an  a tte m p t to  s ta r t  th e  w ork  w hich , in our op in ion , will d irect th e  p h y ­
sical geographers to  one of th e  w ays to  be follow ed in  a boundary  zone of 
m any  disciplines, w here  th e  convergences are y e t  unknow n, and  even  less 
know n are  th e  sh o rt cu ts  to  th e  m ain  ro ad  w hich leads to  th e  goal of sa tisfy in g  
the  dem ands of econom y.
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G E O G R A P H IC A L  FACTORS O F T H E  FO R M A TIO N  OF 
ALKALI SO IL S  (SZIK SO ILS) IN  H U N G A R Y
by SÁNDOR SOMOGYI
Zonal, azonal and intrazonal soils of Hungary
As regards geograph ica l positio n , th e  M iddle D an u b e  B asin represen ts a 
con tinuation  of th e  brow n fo re s t an d  chernozem  soils of th e  R ussian  sylvan 
steppes. I t  follow s from  its  b a s in  ch arac ter t h a t  th e  chernozem  soil types 
a re  confined to  its  in n e r area , w hile in  th e  m arg in a l areas th e y  are  followed 
b y  the  equ iva len ts of th e  b ro w n  forest soils b o rd e rin g  th e  R ussian  sylvan 
steppes tow ards th e  no rth . S ince  th e  sylvan s tep p es of th e  inner areas have 
lo s t m ost of th e ir  n a tu ra l fo rests , owing m ain ly  to  a longtim e agricu ltural 
u tiliza tion  of th e  la n d , th e  b ro w n  forest soils here  h av e  also evolved a eher-
F ig . 1. Boundaries betw een the chernozem and forest soils of 
H ungary  (P. Stefanovits 1956)
nozem  (A—C S ec tion ) s tru c tu re . S te fanov its  reg a rd s , w ith  good reason, 
th e  sem i-hum id sy lv a n  s teppe as th e  realm  of chernozem  soils. Opposing 
T re itz , S tefan o v its  (F ig. 1) c o n tra c te d  T re itz’s “ g rassy  fo rest“ region on the 
G re a t P lain  w ith  th e  chernozem  soils, and  th a t  in  T ran sd an u b ia  w ith  the  
fo re s t soils. H e d rew  th e  b o u n d a ry  on th e  basis of a 65%  air m oistu re  in 
J u ly  (Fig. 2), a f ig u re  below w h ich , in  his opinion, no closed forest an d  con­
seq u en tly  no fo re s t soil can  be  form ed. (S te fan o v its , 1956; T re itz  1913.)
T he above sp read  of th e  v a rio u s  soils is va lid  fo r th e  p resen t d ay  only. 
In  o lder tim es, e.g. during  th e  H olocene, th e  in te ra c tio n  of soil-form ing 
ag en ts  brought a b o u t significant changes in  th e  ran g e  of th e  soils. T he devel­
o p m en t of the  tw o  soil types m en tioned , th e  a lte rn a tio n s  of w hich m ay he 
looked  upon as c lim azonal p h en o m en a , has been d is tu rb e d  b y  th e  appearance  
of a th ird  soil ty p e , n o tab ly  b y  th e  sp read  of th e  intrazonal alkali
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soils (sziksoils) .* Sziksoils are in trazo n a l, because th e y  em erge only in  th e  
sou thern  m argins of th e  sy lvan  steppes, or m ore ch arac teris tica lly  in  th e  
real steppes th ro u g h o u t ou r globe. (In th is  respect, th e y  are  to  be d istinguished  
from  th e  sa lty  soils, w hich also are in trazo n a l b u t occur in  deserts and  sem i- 
desertic drain less areas only, as well as from  th e  coastal alkaline sa lty  ea rth s  
w hich show an azonal arrangem ent.)
The sp read  of th e  soil in th e  M iddle D anube B asin suggests th a t  th e  h y d ro - 
geographic agents m ay have influenced, firs t of all, th e  fo rm ation  of th e  
chernozem  and  sziksoils. In  this paper, ou r p rim ary  aim  is to  trace  th e  sp read
F ig . 2. Air m oisture averages in .July from 1901 to 1930 (N. B acsó,.I. Kakas and L. 
Takács 1953)
of these  soils. M eadow soils contro lled  b y  groundw aters and  floods are  also 
often spoken of as special types. These, how ever, rep resen t tran s itio n a l fo r­
m ations, w hich ten d  to  develop in to  e ith e r sziksoils or in to  chernozem  acco rd ­
ing to  th e  ra tio  and  q u a lity  of w a te r supply . (Treitz 1924; E n d réd y  1941; 
S te fan o v its  1956.) Since in chernozem  soils th e  absorp tion  process is contro lled  
by  calcium , while in sziksoils it  is b y  sodium  or m agnesium , therefore th e  h y d ro ­
gen d o m ina ting  th e  cations of m eadow  soils is rep laced  e ither by  calcium  
or b y  sodium  accord ing  to  th e  line of developm ent (E ndrédy  1941). Con­
sequen tly , th e  m eadow  soils are re su ltan ts  of local conditions, and  as such, 
th ey  are  also azonal (F eke te  1958).
* Sziksoil is the term  to  denote intrazonal alkali soil in the rest of the paper.
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The age o f the soil types in  H ungary
The D an u b e  is a d ra in ing  ag en t, and  its  flood-plain  soils are especially 
young fo rm atio n s. T hey  do n o t ap p ea r to  be o lder th a n  th e ir  m o ther rocks. 
Since, how ever, th e  m o ther rocks, as well as th e  eolian and  fluv ia tile  sedim ents, 
k e p t on being deposited  as la te  as L as t G lac ia tion , th e  soil rem n an ts  of W ürm  
G laciation  can  b y  no m eans be  h e ld  to  be re lic ts of large ex tension . Logically, 
such  fo rm ations w ould  be ex p ec ted  to  occur above th e  b o u n d a ry  horizon 
of loesses on ly  (a b o u t 400 to  450 m  above th e  A dria tic  Sea level), b u t even 
th e re  th ey  w ere  dem olished b y  perig lacial d en u d a tio n  and  solifluction. S till 
less is the  p o ss ib ility  for exposing  such “ o ld ” soils in  th e  flood plains, w hich, 
being  m ostly  subsid ing  su rfaces, w ere filled  up  by  th ick , raw  sedim ents 
before and  d u rin g  th e  H olocene. M ilkov holds th a t  ihe soil horizons buried  
in  th e  valley  riv ers  of th e  R u ss ian  P la tfo rm  can n o t be ta k e n  for relicts of 
earlier clim atic conditions. In  H u n g a ry  su ch  d ispu tab le  “ in d ex ” profiles of 
bu ried  soils h a v e  been  found  b y  S te fan o v its  along th e  Szam os, by Szűcs 
a n d  Láng a long  th e  Tisza, b u t  th o se  soils, too , m ay  d a te  a t  best from  th e  
L a te  H olocene. I t  follows from  th e  above considerations th a t  th e  soils of 
W ü rm  G lac ia tion  m u s t have o rig inally  been skeletal soils, and  th e  soils show ­
in g  th e  perig lac ia l form s of s ilted -u p  valleys could no t be form ed during  g la ­
ciations, b u t in  in te rg lac ia l phases (S tefanov its  1956).
In  th e  pauses of d u st fall a n d  loess fo rm a tio n — these periods w ithou t 
eolian  accu m u la tio n  are in d ic a te d  b y  th e  expansion  of forest v ege ta tion— 
soil profiles of v a rio u s  th ickness, like those  discovered by  S te fanov its  and his 
co llaborato rs a t  P a k s , m ay h av e  been  form ed on th e  G rea t P la in , too.
D uring th e  ex is ten ce  of th e  ta ig a -lik e  closed forests of th e  p ine-b irch  phase, 
th e  forest soils a n d  th e  bogs a re  lik e ly  to  h av e  come in to  prom inence. The 
w ide spread of th e  la t te r  is ev idenced  n o t on ly  b y  th e  fac t th a t  th e  clim ate  
becam e m ore h u m id  b u t also b y  th e  m arg ina l subsidences th a t  took  place 
a t  th a t  tim e. As no considerab le  a m o u n t of eolian  d ust has been deposited 
since, and no g ra v ita tio n a l slope m ovem ents of sed im ent m asses (solifluction, 
tu n d ra  fo rm ations on slopes) h a v e  caused an y  m ateria l d es tru c tio n  in  th e  
su rface , th e  soils of th e  low -seated  surfaces m u st have su rv ived  from  th a t 
tim e  on. E x c e p t th e  m ore re c e n t subsidences, all th e  soils of te rraces Ila  
th a t  have escaped  in u n d a tio n s an d  superposition  of la te r  fresh alluvium  
—  owing to  incisions b y  the  rivers an d  to  dow ncu ttings of th e  te rraces— can 
b e  ranked  am o n g  th e se  old soil fo rm ations. O n th e  G rea t P la in  th is  category  
is rep resen ted  b y  th e  soils covering  P le istocene  sands and  infusion loesses. 
T h e  forerunners of th e  p resen t chernozem  soils of H u n g ary  m ay  have begun 
to  form  on in fu sio n  loesses.
In  fact, th e  e x tre m e  clim ate of th e  boreal h aze l-n u t phase was an im ped i­
m e n t to  th e  fo rm a tio n  of a co h e ren t forest cover, i.e. to  th a t  of forest soils 
of zonal a rran g em en t. This c lim a te  has been defined  as cha rac teris tic  of th e  
la s t  clim atic s te p p e  period. H ence, the  tren d  of soil fo rm ation  is show n by  
th e  nam e itself. I t  w as in  th a t  p e rio d  th a t  the  clim ate  and  v eg e ta tio n  offered 
m o st favourab le  conditions for th e  fo rm atio n  of clim azonal chernozem s in 
th e  low lands of H u n g a ry , p a r t ly  because  th e  ev ap o ra tio n  exceeded th e  p re­
c ip ita tio n , and  p a r t ly  because th e  anaerob ic  decom position  of grassy  vege-
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ta tio n , p red o m in an t in  th e  prev ious period on th e  wide flood p lains and  
loesses, resu lted  in  th e  accum ulation  of g rea t cjuantities of hum us. F u r th e r­
m ore, cold w in ters ham pered  its  too  rap id  decom position . The neighbouring  
v a s t areas of th e  flood plains of rivers w ere covered by  azonal varie ties of 
m eadow  soils, b u t  th e  fo rm ation  of th e  sziksoils, a m ost specific soil ty p e  in 
H u n g a ry , also s ta r te d  a t  the sam e lim e.
The problem of alkalization in Hungary
S ince  of all th e  soil types in  H u n g a ry  i t  is in  th e  fo rm ation  of th e  alkali 
ones in  w hich th e  local influences of physiograph ic  conditions, inc lud ing  th e  
w a te r  regim e, p lay  th e  m ost p ro m in en t role, and  since it is in  th e  w a te r  regim e 
of th e se  soils in  w hich hum an  a c tiv ity  has produced  considerable changes, 
we consider i t  necessary  to  ana lyse  in  deta il th e  geographical cond itions of 
th e ir  form ation . Of course, we do no t m ean  here  to  discuss th e  chem ical 
processes of a lkaliza tion , as th e y  belong to  th e  dom ain  of pedology; we are 
concerned  only w ith  such cond itions as m ay  p rom ote and  con tro l these  
processes.
A n earlier m is in te rp re ta tio n  of th e  doctrines of Viliams gave rise  to  th e  
concep tion  th a t  a lka liza tion  w as th e  resu lt of an  inev itab le  process due to  
a h igh  abso lu te  age of th e  soil, in  o th e r w ords, i t  was a “ d ea th  of th e  soil” 
L a te r  on, how ever, B allenegger an d  K. P á te r  and  more recen tly  Szabolcs 
(in th e  1958 ed ition  of “ P edo logy” b y  F ekete) review ing an d  exp lica ting  
th e  tru e  essence of th e  sam e doctrines, h av e  show n th a t  a lk a liza tio n  is 
ra th e r  a so rt of soil disease re su ltin g  from  th e  physiographic cond itions of 
th e  region.
Sziksoils have been stud ied  b y  q u ite  a num ber of o u ts tan d in g  H un g arian  
geographers and pedologists, w hich goes to  show  how im p o rtan t th e  scientific 
bearings of the prob lem  are. Its  p rac tica l in te re s t lies in the  fac t th a t  nearly  
10%  (563,730 hec ta res according to  S te fanov its  1952, p. 311) of th e  arab le  
a rea  of F lungary  suffers from  th is  disease, w hich  m eans a m a te ria l loss in 
crops in  spite  of e x tra  labour an d  costs. O w ing to  th e  researches of these 
capab le  experts, “ th e re  is n o th in g  th a t  m ight be undetected  in th e  problem s 
of sziksoils. only a synthesis is needed” . S ince th e  date  of th is  s ta tem en t 
b y  E n d ré d y  w hich now  appears to  have  been som ew hat p re m a tu re , tw o 
im p o r ta n t  syntheses h av e  a tte m p te d  to  give a pedological ex p lan a tio n  of th e  
p rob lem  of sziksoils: one by  S án d o r A rany  (1956) covering all th e  involved  
regions of H ungary , an d  th e  o th e r b y  Szabolcs res tric ted  to  th e  T rans-T isza 
R egion . B o th  au tho rs tre a te d  th e  su b jec t of sziksoils w ith  success, an d  so did 
S te fan o v its  (1956) in  a trea tise  on th e  soils of H u n g ary . It is to  be  reg re tted  
only  th a t  no physiographic synthesis along th e  line of these investiga tions 
has been  u n d ertak en  as y e t, a p a r t  from  an in itia l a tte m p t b y  A. N agy  and 
E . K o rp ás (1956). In  fac t, no p a r tia l researches have  been u n d e rta k e n  since 
th e  in itia tiv e  of S tröm pl. Of course, we are not here try ing  to  fill th ese  gaps. 
T he p re sen t paper is confined to  g iv ing  a geographical, m ainly  hyd rogeograph- 
ical review  of th e  recen t and  earlier investiga tions in to  sziksoils.
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A lready T reitz  has po in ted  o u t (1913), and Z. F ek e te  has set fo rth  m ore 
com prehensively , th a t  th e  sziksoils in  H u n g ary  w ere form ed a t  a higher 
la titu d e , un d er m ore hum id  clim atic conditions, an d  on soils of la te r  origin 
th an , say, in  R ussia . Szabolcs (1961) recen tly  p o in ted  ou t th a t  alkaline 
fo rm ations stro n g ly  resem bling tho se  in  H u n g ary  w ere form ed in th e  Soviet 
U nion, in  th e  w oody-boggy region of th e  B arah a  P la in  of W estern  S iberia 
(betw een Omsk an d  N ovosibirsk), i.e. in  areas s itu a te d  m uch fa rth e r  to  the  
n o rth  th a n  H u n g a ry . S ince i t  is on ly  in  th e  s teppes th a t  sziksoils can  be 
regarded  as in tra z o n a l form ations, in  th e  above-m entioned  area th e y  m ay 
a lread y  be tak en  fo r ex trazona l ones. T he reasons fo r th is phenom enon are 
g iven in th e  physica l conditions of th e  area. N am ely , no zone of deciduous 
forests is to  be  fo u n d  betw een th e  ta ig a  and  th e  s tep p e  in  W estern  S iberia . 
H ence the  B a rah a  P la in  as a sy lv an  step p e  rep resen ts a tran s itio n  zone 
betw een steppe an d  ta ig a . H ow ever, i t  has, as a w hole, a m ore n o rth e rn  posi­
tion  th an  th e  E u ro p e a n  sy lvan  s tep p e , th erefo re  its  c lim ate  and w a te r  con­
d itions are likew ise d iffe ren t (Szabolcs 1961).
The agents of alkalization
Salt accumulation. T he  m ain  cause of a lka liza tion , i.e. the  accum ulation  
of alkali salts, ch iefly  sodium , in  th e  soil profile w as d e tec ted  by  S. Tessedik, 
w ho was firs t to  d escribe  sziksoils; b u t  no com m on ag reem en t as regards the  
m echanism  of th e  accu m u la tio n  has been  reached  as y e t. Due to  th e  various 
possible origins of a lk a li salts, th e ir  accum ula tion  can n o t be ascribed to  
a single agent.
The p rim ary  source— and in  H u n g a ry  perhaps th e  m ost im p o rta n t one— 
of th e  alkalizing sa lts  is , in  our opinion, th e  T e rtia ry  volcanic range bordering  
th e  G rea t P lain . T he ro le  of these fo rm ations was f irs t recognized b y  J .  Szabó, 
w ho em phasized in  severa l papers th a t  soda feldspars o rig inate  from  e ru p tiv e  
rocks. F o r exam ple, th e  sziksoils along B rook L askó  in  C ounty H eves w ere 
m arked ly  held by  h im  to  be th e  “ fin e s t” m ud  of rh y o lite  tu ff. This ex p lan a tio n  
w as accepted  b y  In k e y  and o ther researchers, a lth o u g h  th e y  recorded o ther 
sources of salts as w ell.
The chem ical ana lyses perform ed b y S . V itális on sam ples from  S a lg ó ta rján  
an d  K isterenye p ro v ed  th a t  i t  is th e  h igh  soda co n ten t of decom posing rhyo lite  
tu ff th a t  plays a decisive role in th e  process of a lk a liza tio n . H ow ever, not only 
rhyolites b u t also an d esite s  m ay h av e  a high sodium  co n ten t. This has been 
fu r th e r  supported  b y  K . S z tró k ay ’s analyses (1936) of ash  m aterials produced 
b y  th e  erup tion  of th e  group volcanoes D escabezado in  Chile in  1929. The 
high plagioclase (soda lim e feldspar) co n ten t of th e  e ru p tiv a  also perm its 
sim ilar conclusions to  be draw n (F ek e te  1958). O bviously, these  la t te r  
stud ies induced  L. K rey b ig  and E n d ré d y  to  refer to  volcanic rocks as th e  
principal source of a lkaliz ing  salts. E n d ré d y  also p o in ted  o u t th a t  in  th e  L ittle  
P la in , w here because  of th e  lack of m arg inal vo lcanic  range no continuous 
and  in tensive su p p ly  of sodium  can be  spoken of, no w idespread sziksoils 
can  be found. In  th e  L ak e  F ertő  region sziksoils con ta in in g  N a2S 0 4 are  know n 
to occur, while th o se  in  th e  Sárv íz  V alley generally  co n ta in  M gC03, an d  are
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so-called “ a tk a s” , fo r th e  occurence of which inner conditions are  responsible. 
The la t te r  ty p e  is encountered  in  th e  D anube—T isza M idregion, too .
R ecen tly , i t  also cam e to  lig h t th a t  i t  is no t only th e  decom position  products 
of volcanic ash m ate ria ls  th a t  w ere redeposited—-chiefly by  fluv ia l m echa­
n ism  — on the  G re a t P lain , b u t  also th e  volcanic rocks them selves, e ith er in 
fo rm  of tu ff e jec tam en ta  tran sfe rred  by  volcanic erup tions, or m ore  often  by 
eolian d enuda tion  an d  accum ulation  during th e  P leistocene epoch. In v es ti­
g a tions by  M. F a rag ó  show th a t  in  th e  loesses a b o u t N agykőrös th e  feldspar 
c o n ten t, including q u a rtz , am o u n ts  to  66 per cen t. The accum ulation  of the  
sa lt co n ten t of loesses is d a ted  also by  Soó from  th e  Pleistocene. Of th e  clay 
m inera ls  of loess, th e  bulk  of w hich  derives from  th e  m arg inal m oun ta in  
ranges, i t  is th e  m o n tm o rillo n ite  t h a t  is p redom inan tly  liable to  alkalization , 
as “ th e  Na, due to  its  p roper size, can  m ost advan tageously  en te r its  la ttic e ” 
(a rep o rt by  S a rk a d y  and  S tegena  in  1943; com m ents of H orusitzky , 
F ö ld v á ry , Scherf an d  V itális; F ek e te  1958, p. 22). The s tu d y  of the  
“ G re a t P la in  loesses” by  S zék y -F u x  and Szepessi (1959) has co n trib u ted  
v a lu ab le  d a ta  to  so lve th is  problem . (See, in  ad d ition , S iim eghy  1937; 
F ek e te  1958.)
J .  K vassay  reg a rd ed  th e  sa lt deposits in th e  M iocene sed im en ts of the  
C arp a th ian  B asin as add itional sources of alkalizing sa lts (1876). This exp la­
n a tio n  was soon f la tly  rejected . F irs t  Inkey  and la te r  on T reitz  w ere  th e  only 
w orkers who did n o t exclude th is  possibility . R ecen tly , F . S zen tes called 
a tte n tio n  to  the  ex istence  of saline springs of such origin. C hem ical analyses 
of th e  loads of rivers also show th a t  w aters spring ing  from  sa lty  areas, such 
as th e  Tisza and especially  th e  M aros, always co n ta in  Cl ions, an d  th e  la tte r  
has NaCl in  ad d itio n . A ccordingly, under p roper conditions, e.g. in  the  
H o rto b ág y  R egion, de trim en ta l sa lts  can  accum ulate  in  th is w ay , too .
G algóczy, re fu tin g  K vassay , suggests th a t  alkaline salts are sim ply  derivates 
of m arine  sed im ents co n cen tra ted  b y  evaporation . In  th e  C aspian  reaches 
of th e  Volga this is rea lly  th e  p rev a len t ty p e  of sa lt accum ulation . A ccording 
to  th e  d a ta  of V. A. K ovda, ab o u t 3.5 million tons of sa lt per y e a r rise from  
th e  old m arine deposits and d isperse  over th e  surface. The case is d ifferent 
in F lungary , since th e  saline m arine  sedim ents, in general, lie a t  g re a t dep ths. 
T he sa lty  earths a long  th e  R iv e r U ral (Volga Region) do d iffer from  the 
sziksoils of H u n g ary  b y  th e  com position  of the ir sa lts. (Chiefly chlorides occur 
in th e  form er region.)
N evertheless, n a tu ra l springs rising  from  the  d e p th  of the  m arin e  beds 
as w ell as artificial a r te s ian  and  oil drillings reaching dow n to these  sed im ents, 
m ay b ring  the  “ la te n t” salt w ate rs up  to  the  surface. The problem s of salt 
co n cen tra tio n  and  its  possible h arm fu l effects as regards d rilling  h av e  been 
d ea lt w ith  by  L. K reyb ig , P áv ay -V ajn a , G. Szurovy , and  recen tly  b y  A. Nagy. 
E n d ré d y  and  S zádeczky-K ardoss unan im ously  s ta te d  th a t  P liocene sedim ents 
co n ta in  chiefly N a H C 0 3, w hile Miocene beds ra th e r  abound  in  NaCl. 
So w aters o b ta ined  from  these sections have to  be  considered accordingly .
C onsidering th e  above, T reitz  appears to  have been  rig h t in suggesting  th a t  
th e  sa lts  of deep-seated  m arine sed im ents come up  as gases e x h a la ted  along 
the  fra c tu re  lines reach ing  up to  th e  surface. T re itz ’s suggestion , how ever, 
had h a rd ly  any influence  on th e  ra th e r  vivid d eb a te  on th e  problem s of alka-
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liza tio n . K. P ap p  d id  no t a lto g e th e r om it th e  p ro b a b ility  of such an  in te r­
p re ta tio n , bu t S cherf (1928) to ta lly  re jec ted  it, em phasizing  th a t  th e  alkalized 
f la t  surfaces are s i tu a te d  along th e  fra c tu re  lines ju s t  because th e y  w ere formed 
in  beds of pa laeo stream s w hich could  ad ju s t them selves to  th e  d irections 
of th e  fracture lines. S igm ond and  E n d ré d y  also opposed  to  T re itz ’s hypothesis 
w ith o u t having s tu d ie d  i t  accord ing  to  its m erit. N evertheless, th e re  have 
com e more and  m o re  evidence to  prove th a t  th e  w aters ascending  along 
fra c tu re  lines h a v e  a  sa lt co n ten t m uch higher th a n  those b ro u g h t up by 
d rillin g  a t o ther p laces. F inally , i t  was Scherf h im self th en  S teg en a  and 
S zeb én y i who, b y  investig a tio n s in to  th e  su rround ings of T iszagyulaháza 
a n d  th e  D anube— T isza  M idregion, p roved  th a t  th e  frac tu re  lines have an 
im p o rta n t in fluence o n  th e  a lka li s a lt conditions of th e  surface, although 
n o t b y  gas e x h a la tio n s— as T reitz  believed, owing to  lack  of ev idence in his 
d a y — b u t by  th e  m ig ra tio n  of in te rn a l saline w a te rs  of high tem p e ra tu re  
a n d  high co n cen tra tio n . K . T e legedy-R ó th  (1950, p. 68) and  S iim eghy “ reha­
b il i ta te d ” the  T re itz  conception as honestly  as th e y  had  earlier re fu ted  it, 
th u s  giving some sa tis fac tio n  to  th e  m em ory of th a t  o u ts tan d in g  H ungarian  
sc ien tis t so m isu n d ersto o d  by  his contem poraries. T he role of fra c tu re  lines 
con tro lling  th e  chem ical com position  of g ro undw aters was recognized by 
S te fan o v its , too (1956).
A p a rt from  th e  above-d iscussed  th ree  sources of alkalizing sa lts  (the 
w ea th erin g  of v o lcan ic  rocks; th e  ru n n in g  w aters s a tu ra te d  to  various degrees 
b y  th e  solutions of su rface  sa lt d ep o sits ; and th e  s a l t  con ten t of in te rn a l and 
s t r a ta l  w aters re a c h in g  up to  th e  surface), any  o th e r  sources of sa lt accum u­
la tio n  appear to  be  of secondary  im portance . S eco n d ary  sources are  th e  salt 
co n ten ts  of eolian d u s ts  and a tm o sp h eric  p rec ip ita tio n s  th a t co n ta in  m ainly 
ch lorine, carbonates, sodium  an d  gypsum .
Several au thors re fe r  also to  th e  decom position  of m arsh -p lan ts, as having 
an  accum ulative ro le , w hich is q u ite  p lausible, as th e  bogs im p reg n a ted  w ith 
s ta g n a n t salt w a te rs  are know n to  have h a lo p h y tic  v ege ta tion  (e.g. Lake 
V elence and L ak e  F e rtő ) . This in te rp re ta tio n  im plies th a t  th e  sziksoils in 
H u n g a ry  were fo rm e d  w ith in  th e  areas of fo rm er m arshes, w hich is p a rtly  
tru e ,  indeed.
M ost of the re sea rch ers  sim ply  ho ld  N a salts to  be  decom position  products 
of rocks m aking u p  th e  surface, w h ere  th e  salt m inera ls  are ac tu a lly  accum u­
la te d  from  the  a ir  o r  w aters.
A fu rth er p ro b a b le  origin of sa lts  has been re c e n tly  recorded b y  T auber 
a n d  Rozanov (1957) an d  Szabolcs (1961) who suggest th a t  u n d er anaerobic 
cond itions soda is lik e ly  to  be p ro d u ced  by  m icrobiological processes, due to 
th e  a c tiv ity  of su lp h a te -red u c in g  b ac te ria . F o r exam ple , T auber holds th a t 
th e  Desulfibro a n d  S porafibro  b a c te ria  in th e  P an n o n ian  beds of areas 
n o r th  of Lake F e r tő  are responsib le  for th e  tu rn in g  of su lp h a ted  w aters 
in to  carbona ted  a n d  com m on sa lt ones.
In  conclusion, the unusually extensive alkalization in  Hungary is primarily 
due to the fact that the geological structure of the Great P la in , with all the charac­
teristics of a closed continental basin, allows alkaline salt substances (loads of 
r iv e rs , solutions, eo lian  sed im en ts of high fe ld sp ar conten t) to accumulate 
in  the mother rocks which determine the chemical reaction of the soils.
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The role of hydrogeography. I t  follows from  th e  hydrogeography  of H u n g ary  
th a t  th e  dissolved alkali salts canno t flow off freely, w hich is th e  second fac to r 
to  be considered. Of course, th e  ex p lan a tio n  th a t  th e  cliffs of th e  Iro n  G ate  
“ h in d e r” g ro u n d w aters  runn ing  off th e  G rea t P la in  is as bad  a hypo thesis  
as any , th ough  a fte r  J .  Szabó and  L anfranconi i t  was included  as an 
annoy ing  m istake  in  a recen t book b y  Z. F ekete  (1958). [The cliffs cannot 
p rev en t th is  flow, as th e  m iddle course of th e  D an u b e  passes its  low est 
g rad ien t a t  th e  Iro n  G a te  (Báziás: 63.68 m a. s. 1., O rsova: 43.87 m  a. s. 1.; 
d istance: 77 km ; g rad ien t: 25.7 cm /km ).] In  co n tras t, a tru e  hyd rograph ica l 
hypo thesis reckons w ith  th e  ex trem ely  slow and  long flow of th e  rivers 
w hich cross th e  subsid ing  H ungarian  basin  (p a rticu la rly  before th e  regu la tion  
of th e  rivers).
A lready  T reitz  discovered th e  corre la tion , according to  w hich th e  slower 
and  longer th e  flow of a river is, th e  h igher its  C 0 2 and  N a con ten t. H e  refers 
to  th e  Tisza as a ty p ic a l exam ple, w hereas th e  ra th e r  swift w a te r  of the 
D anube, in  his op in ion , is less a b u n d a n t in  alkali. In  addition , M ados and 
Zólyom i observed th a t  “ th e  calcium  an d  m agnesium  in  th e  Tisza a re  rep re ­
sen ted  by  h y d ro ca rb o n a tes , and  a m in im um  calcium  con ten t su ffic ien t to  
stab ilize  th e ir  so lu tio n  is alw ays p resen t, so th e  w a te r  of th e  Tisza canno t 
have  carb o n a te  sed im en ts” . W e som etim es have to  consider also th e  age of 
th e  rocks in  th e  d ra in ag e  basin , e.g. th a t  of lim estones.
A ccording to  th e  above “ a su rvey  of th e  p e tro g rap h y  of th e  m o un ta in s 
supp ly ing  th e  w a te rs  will also show w h a t sa lts a re  likely  to  accu m u la te” . 
The ra th e r  high a m o u n t of dissolved m ineral-salt co n ten t of th e  riv ers  in 
H u n g a ry  can also be exp lained  by th e  fac t th a t  th e  rivers of th e  sy lv an  steppes 
sp ring— as generalized  by  F u n k — eith e r from  th e  fo rest zone or from  th e  
steppe zone. In  H u n g a ry , w here th e  fo rm er is th e  case, th e  leaching  of salts 
is know n to  be v e ry  in tensive  in  th e  forest zone. W ith  sim ilar p lau sib ility  
Viliam s s ta te s  th a t  “ in  steppes irr ig a ted  by  m o u n ta in  rivers and  su b jec ted  
to  s tro n g  w ea thering , sodium  and  chlorine are  be ing  accum ulated  co n ti­
nu o u sly ” .
H ow ever, it is no t o n ly  th e  rivers th a t  supply  th e  b asin  w ith  w ate rs com ing 
from  th e  m arg inal m o u n ta in  ranges, for subsurface w aters also flow  there  
in  abundance . T he sources of th e  g roundw aters are a sub jec t of d eb a te  betw een  
geologists and  hydro log ists . G eographers have good reason to  su p p o rt th e  
geologists as ag a in st w ater-engineers, except in  ce rta in  special in stances. 
The geologists hold  th a t  th e  hulk of flood-plain  w aters as well as g round- 
w aters d rilled  for on th e  G rea t P la in  a re  recharged from  th e  fluv ial ta lu s  fans of 
th e  m arg inal areas, fra c tu re  and  fa u lt system s an d  th e  deep -bu ried  su b ­
basin  co n tin u a tio n  of th e  k a rs t rocks of N orth  H u n g ary . This seem s to  be 
confirm ed by  th e  h igh  sa lt co n ten t of th e  w aters th ro u g h o u t th e  G re a t P lain . 
Fig. 3 a — c m ay  also be considered as proof th a t  th e  sa lt co n cen tra tio n  
increases tow ards th e  ancien t deep zone of th e  G re a t P la in  B asin, m arked  
b y  th e  rivers É r , K örös and  Lower T isza. The N a S 0 4, NaCI an d  N a 2C 0 4 
co n ten ts of th e  g ro u n d w a te r are  closely connected w ith  th e  process of a lk a li­
za tion . A collation  of th e  d a ta  in  Fig. 4 a -c , rep resen ting  th e  s ta n d p o in t 
of th e  w a te r  engineers, will show th a t  in  d ry  years th e  in tense  ev ap o ra tio n  
allows v e ry  l i ttle  if a n y  run-off on th e  G reat P la in . N evertheless, g ro u n d ­
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w ate rs  are a b u n d a n t even in  such  periods; in  fa c t, th e  rivers them selves tak e  
u p  som e g ro u n d w a te r  owing to  in filtra tio n . T herefore, in our opinion, ground- 
w a te rs  cannot b e  derived  from  m erely  local p rec ip ita tions.
Fig. 3a. Sodium  content of groundw ater samples (A. Rónai 1956)
Fig . 3b. Chlorine content of groundw ater samples (A. Rónai 1956)
Considering th e i r  com position , we can easily  realize th a t  g roundw aters 
a rriv in g  at th e  su rfa c e  or the  su b -su rface  zone, will cause an in ten siv e  a lkali­
za tio n  (Mados 1943).
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The influence of the relief. W hile exam ining g rou n d w ater d ep ths offering 
favourab le  conditions for a lkalization , w e are p rac tica lly  dealing  w ith  th e  
th ird  contro lling  fac to r, i.e. th e  influence of local reliefs. F rom  J .  Szabó 
to  Szabolcs (1961), alm ost every  inv estig a to r has recognized th e  fac t th a t
Fig . 4a. Annual rainfall averages, 1901—1940 (F. H ajósy 1952)
sziksoils are  to  be found n o t in  th e  depressions b u t ra th e r  on th e  low -seated  
edges of surface reliefs and  on portions em erging from  in te rm itte n tly  s ta g n a n t 
w aters. (Of course, sa lt efflorescences such as occur in th e  d ried -up  f la t s tream  
beds or in  th e  b o tto m  of pools during  hot sum m ers, are excepted .) In k ey  had
F ig . 3c. Sulphate content of groundw ater samples (A. Rónai 1956)
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m ade an a t te m p t  to  classify sziksoils in  th e  te rm s of th e  surface features 
in  which th e y  genera lly  occur, b u t  Mados w as th e  firs t 1o come to  a tru e  
in te rp re ta tio n  of th e  genetical bearings of th e  above phenom enon; his results 
have  been co n firm ed  by  ihe  investig a tio n s of Szabolcs. I t  should be no ted , 
however, th a t  th e  “ th ird ” a g e n t w orks in  a close in te ra c tio n  w ith  th e  meso- 
clim ate, th o u g h  th e  la tte r  c a n n o t be h a rm fu lly  ac tive  unless the  local relief 
m akes it possib le.
Mados (1943), U bell and K ovács hold th a t  w a te r  reserves can accum ulate 
on the  G rea t P la in  from  O cto b er till M arch on ly ; from  April to  S ep tem ber 
th e  p rec ip ita tio n s ev ap o ra te  o r are  used up  b y  th e  p la n ts  (Treitz 1924). 
According to  M ados, p rec ip ita tio n s  of th e  w in te r  ha lf-year averaged from  
215 to  244 m m  in  th e  T rans-T isza  R egion fo r th e  period from  1899 to  1920,
F i g . 4b. M ulti-annual averages of evapolranspiration in 
H ungary  (K. Szesztay 1959)
w hich m akes a b o u t 40 %  of th e  to ta l  annual a m o u n t. This is sufficient to  keep 
th e  annual w a te r  reserves a t  th e  w a te r-ab so rb in g  cap ac ity  of th e  soil. S ince 
th e  capacity  of a la y e r  10 cm  th ic k  is ab o u t 16 to  17 m m , th e  above am oun t 
of 215 to  244 m m  can  p e n e tra te  a d ep th  of 130 to  150 cm, so w in ter precip i­
ta tio n s  can ra re ly  reach  a d e p th  of 2 m. A ccordingly , th e  sa lts in  th e  upper 
soil horizon can  b e  leached on l up  to  th is lim it. H ence, no surface alkalization  
can  take  p lace w h ere  w a te r-res is tin g  lay er is n o t p resen t w ith in  a d ep th  of 
2 m, or w here th e  g ro u n d w ate r, i.e. th e  zone of cap illa rity , does not rise above 
th is depth  (M ados 1943; co m p are  w ith  T re itz  1924). A ccording to  Mados, 
th e  loess ridges in  counties H a jd ú , Szolnok, B ács-K iskun , B ékés and Csongrád, 
if no t contiguous w ith  flood p la in s , are not alkalized . In  these  areas th e  highest 
level of g ro u n d w a te r  lies below  2 m  (Mados 1943).
W here th e  w a te r  tab le  rises, th o u g h  period ically , as h igh as 120 cm below 
th e  surface o r s till higher, sa lts  will possib ly  accu m u la te  on th e  surface 
o r near it, ow ing  to  cap illa ry  w a te r  e levation  (see th e  subsoil alkalization  
of loesses or, as designated  b y  S te fan o v its , th e  “ chernozem  soils w ith  subsoil 
a lkalization  in  H u n g a ry ” ). O n th e  edges of flood plains, w here  during inunda-
\J
)
Fig. 4c. M ulti-annual averages of the specific ra te  of flow in the drainage areas of the H ungarian tributaries of the Danube 
(W. Lászlóffy 1958)
1- — ---- frontier; 2 . ------------- prim ary watersheds; 3. - - - secondary watersheds; 4. ~  G ~  specific ra te  of flow, 1/sec/kin*
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tions the  w a te r  ta b le  rises, th is  a lkalization  of suboils tak es  place a t depths 
of 70 to  80 cm , occasionally  a t  a b o u t 100 cm, below  th e  surface (Mados 1943; 
E ndrédy  1941; S te fan o v its  1956). If the  w a te r ta b le  sinks below  2 m, there
Fig . 5. R elationship between the geological conditions and the quality 
of the groundw aters in the bore-holes of Szabadkígyós (A. Rónai 1956)
(i) 1 =  O ccurrence of groundw ater; 2 =  Rise of groundw ater; 3 =  Site and num ber of bore 
holes; 4 =  S ite  and  num ber of wells (ii) 1 =  Fine-grained Holocene fluvial sand; 2 =  al­
kalized loess loam ; 3 =  fine-grained Holocene sand loess; 4 =  Holocene loam; 
5 =  Holocene clay
is nothing to  fear, because th e  sa lts  ascending w ith  th e  soil so lu tion  get more 
an d  more c o n c e n tra ted  and th u s  canno t reach  th e  roots of th e  p lan ts by 
cap illary  action . N evertheless, a lka liza tion  can ta k e  place above th a t  w ater 
tab le , i.e. above th e  zone of c a p illa r ity —if th e  so lu tion  is concen tra ted  in 
th e  so-called in te rm e d ia te  lay e r betw een  th e  so a k y  u p p er soil and th e  zone 
of capillarity ; how ever, owing to  its  deep position , it  does no t influence agri­
cu ltu ra l p roduc tion . These “d eep -sea ted ” sziksoils a re  easy to  d e tec t by  the
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succession of th e  sa lts p rec ip ita ted ; lim e-, gypsum -, sod ium  salts subside  one 
a fte r a n o th e r in  th a t  o rder (S tefanov its 1956).
If th e  w a te r tab le  has a periodical rise, or is k e p t p erm an en tly  h igh  by 
a w ate r-resisting  lay e r, th e  s itu a tio n  is n o t very  dangerous, because th e  salt 
so lutions b ro u g h t up  to  th e  surface in hum id  years a re  carried  off b y  n a tu ra l 
d rainage. But in drainless depressions, oxbows or bottom-lands, w here salts 
can easily  effloresce (Mados 1943), sodium  salts, p rec ip ita tin g  ou t la s t , will 
cover th e  surface. Of these  salts, u sua lly  N a S 0 4 an d  N a2C 0 3 h av in g  th e  
qu ickest ascent, are m ost likely to  effloresce (Treitz 1924; I. Szabolcs 1961). 
This explains w hy th e  b e lt of m ost in tensive  alkaliza tion  is not s i tu a te d  a t 
th e  b o tto m  of the alkalized  depression, b u t on its g en tle  slope, or, as p u t  by  
S te fan o v its  (1956), “ it  surrounds th e  w aterlogged depressions like a co llar” 
(Treitz 1924).
The M ados th eo ry  is perfectly  confirm ed by a profile, tak en  b y  R ónai 
near Szabadkígyós, w hich shows th e  h ighest co n cen tra tio n  of sa lt so lu tions 
w here th e  w a te r ta b le  has risen up  to  a level of 1.5 to  2 m  below th e  su rface 
(Fig. 5). R ó n a i’s d a ta  on th e  d ep th  of g roundw aters (Fig. 6a, b) agree, 
from  th is  p o in t of view , w ith  th e  general m ap of th e  sp read  of sziksoils, as 
well (Fig. 7). Considering th e  above, w e can u n d ers tan d  w hy a lk a liza tio n  is 
im m in en t w hen th e  w a te r tab le , e leva ted  by  irrig a tio n , reaches 2 m , i.e. 
th e  g iven lim it of danger (R ónai 1955; S tefanov its 1956). It can be stated 
furthermore that the drainage works and river controls must have influenced 
the areal extent of alkalization, because in some areas they have reduced the 
harmful elevation of the groundwater table, while other areas, which might have, 
been 1‘■well-drained” under the former high water-level conditions, have now 
become drainless. A ccordingly, th e  consequences of th e  an ti-in u n d a tio n  w orks 
m ay affect ag ricu ltu re  b o th  positively  and  negatively .
One m ay  raise th e  question  as to  w h a t factors are  responsible fo r the  
varied  m icrom orphological p a tte rn s , allow ing sziksoils to  develop w ith in  
th e  above-m entioned  narrow  lim its of height, on th e  G reat P lain, w hich  is 
genera lly  referred  to  as a tex tb o o k  exam ple of th e  sligh test possible relief 
u n d u la tio n  (Fig. 8). T he answ er can be found in  A. P a p p ’s m ap-schem e of 
th e  S á rré t R egion of th e  G rea t P la in , w hich shows an  entangled  n e tw o rk  
of pa laeostream s (Fig. 9); also evidenced by  th e  sections and sketches of 
S üm eghy, R ónai, and  o th e r geologists w ho had  su rveyed  th a t  area. A ccording 
to  these  m aps, e tc ., th e  varied  m icrom orphological conditions of th e  G rea t 
P la in  h av e  resu lted  from  th e  peculiar developm ent of its  d rainage system , 
w hich allows b u t a v e ry  incom plete run-off. (This holds tru e  for all th e  areas 
in  th e  G rea t P lain , except those covered b y  sand, w hich  in  tu rn  are in fluenced  
by  o th e r factors.) This is th e  reason w hy  we give p rim ary  listing  to  hyd ro - 
g raph ica l fac to rs as w orking against relief, when dealing  w ith  the  p recond itions 
of a lkalization .
E arlie r, som e au th o rs , e .g .E n d réd y , K reyb ig , Fekete , N agy and K orpás (1956) 
held th a t  th e  influence of th e  relief is show n according to  the  abso lu te  height 
above sea level. H ow ever, i t  follows from  th e  above, as well as from  the  
values of in filtra tio n  and  leaching as clarified b y  M ados and recen tly  by 
Szabolcs, th a t  i t  is never the absolute height a. s. 1., but always the difference 
of level in relation to the base level that plays a decisive role in the relation between
4
Fig . 6a. Deepest groundwater tables under the surface of the G reat Plain (A. Rónai 1961). 
























alkalization and relief. These considerations w ere  set fo rth  firs t b y  Inkev 
and  la ter in  a p a p e r  by Z ólyom i. The above-m entioned  re la tionsh ip  shows 
itself in the p o s itio n  of the  b e lt of a lkalization  above  the g roundw ater table.
Fig. 7. Spread of sziksoil types in  Hungary (I. Szabolcs and F. Jassó 1958)
1 =S olonchak ; 2 =  Solonchak-solonetz; 3 =  Meadow solonetz (Rough and m edium , often mixed 
with solonchak) 4 =  Meadow solonetz tu rn in g  into step-type soil (medium and deep); 5 — Meadow 
soil with solonetz; 6 =  Meadow chernozem  with salt concentration; chernozem, 7 =  Soils turning 
into solod; 8 =  Secondary  (artificial) sziksoils
F i g . 8. C ontour map of H ungary  (P. Stefanovits 1956)
T hat the sziksoils in  m ost cases range at h e ig h ts  of 84 to  94 m  a. s. 1. — as 
poin ted  out b y  A . N agy  and  K orpás (1956)— follows from  th e  fact th a t  th e  
m ean w ater-level of th e  rivers, as well as th e  g ro u n d w ate r tab le , usually  lies
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a few m low er th a n  th is  figure. I t  can also be inferred  from  our d a ta — b y  a 
com parison  w ith  Fig. 6— th a t  w here th e  distance b e tw een  th e  base  level 
and  th e  level of sziksoils exceeds 4 m , a lkalization  is likely  to  be caused 
by  th e  insuffic ien t d ra inage . So, in such cases it  is n o t th e  g roundw ater tab le , 
b u t th e  ev ap o ra tio n  of th e  p rec ip ita tions th a t  m ust be p rim arily  responsib le 
for a lkaliza tion . S uch  is th e  case w ith  th e  h igh-seated  sziksoils of th e  N yírség , 
as well as those  of th e  S and  Ridge in th e  D anube—Tisza M idregion, w hich 
cover e ith er f la t depressions, or lo n g itud ina l troughs su rrounded  b y  sand
dunes, or ab an d o n ed  channels. This is also dem o n stra ted  b y  th e  g ro u n d w ate r 
m igration  and  th e  sp read  of soil types m apped  in  Fig. 10a, b, accord ing  to  
which th e  sziksoils of th e S z a tm á r  P la in  a re  to  be found  m o stly  in depressions 
w here th e  p rec ip ita tio n s or g roundw aters m igrating  from  th e  rivers evapora te . 
A corre la lion  w ith  th e  h e igh t a. s. 1. is n a tu ra lly  w rong n o t only as regards 
th e  position  of sziksoils b u t  also th a t  of th e  o ther soil ty p es.
Other factors. Climate is m entioned in  th e  succession of tectonico-geological, 
hydrograph ical and  relief factors in  th e  fo u rth  place only . E arlier researchers 
ascribed i t  a g rea te r im portance. Its  influence, how ever, is preceded, or ra th e r , 
prepared  for b y  th e  o th e r factors. The exam ple of th e  B a rab a  S teppe  show s 
(Szabolcs 1961) th a t  th e  in trazonal ch a rac te r of sziksoils should be u n d e r­
stood in a w ider sense th a n  is usual, p recisely  because th e  o th e r factors p e rm it 
a lka liza tion  in  areas w here th e  clim ate alone would be insufficient.
I t  has also been  d em o n stra ted  b y  d a ta  on evaporation , w a te r  econom y and  
air m oisture  g a th e red  b y  Scherf (1928) a n d  others th a t  H u n g a ry  has a p ecu liar 
clim ate, hum id  in  w in te r and  arid  in  sum m er, owing to  its  tran s itio n  ch a ra c te r  
betw een oceanic an d  co n tinen ta l c lim ate  (Fig. 1, 3 and  11).
Fig . 9. Abandoned river beds in the Sárrét (A. Papp)
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F ig . 10a. Trends of groundw ater m igration in the Szatm ár 
P la in  (E. Szebényi 1954)
1 =  Current of g roundw ater; 2 =  G roundw ater level
F ig . 10b. Sketch of soil types in the Szatm ár Plain 
(P. S tefanovits 1954)
1 =  Flood soils; 2 =  Meadow soils; 3 =  Hog soils; 4 =  Forest 
soils; 5 =  Sziksoils; 6 — Buried humus horizons; 7 =  Subsoilwith 
CaC03 content; 8 =  Subsoil with CaS04 content











air v o  is ture % ,A,/\ A P,/
V \ |L .
4 J





I7cpour p re ssu r9 m m 6
'v*
10 .?0 I 20 1020 1020 10 10 20 1020 10 10 20 1020 10 20 10
Fig . 11. Seasonal variation of air m oisture and vapour pressure in  Budapest, 
1871— 1950 (N. Bacsó, J . Kakas and L. Takács 1953)
F i g . 12. D istribution of rainfall in  the summer half-year, 1901-10 (N. Bacsó, J .  Kakas a 
L. Takács 195S)
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I t  is th e  arid  su m m er th a t  perm its  ascending  soil so lu tions to get su p e rsa tu ­
ra ted  an d  so to  p re c ip ita te  th e ir  a lkali sa lts  e ith er on or near th e  surface. 
A nd th is  is th e  reason  w hy s ta g n a n t w ate rs, ev ap o ra tin g  from  the  surface 
of som e closed depressions, leave  th e  sa lts  beh ind . I t  can  be observed th a t  
sziksoils in  H u n g a ry  are  s tr ic tly  confined to  areas w here  th e  rainfall in  th e  
arid  ha lf-year am o u n ts  to  less th a n  350 to  400 m m . B ecause of th e  p resen t 
clim ate of H u n g ary , only  an  un u su a lly  a b u n d a n t ra in fa ll could bring ab o u t 
a perfect w ash  and  leach  of th e  surface (Figs 6 and 12). So we m ay s ta te  th a t  
th e ir fo rm atio n  begins e ith er on m eadow  soils or on chernozem , w hich also 
proves th e  in tra -  an d  ex trazonal c h a ra c te r  of th e  sziksoils. We m ay assum e, 
fu rth e rm o re , th a t  c lim atic  and  soil cond itions h av e  n o t changed essen tially  
since th e  tim e  sziksoils firs t appeared .
N evertheless, we can  freq u en tly  observe  th a t  w aterlogged  soil in  high 
elevations becom es a lkalized  (on loess ridges for exam ple) even w hen a p p a ­
ren tly  w ell-d ra ined . H ence, we h av e  to  ad d  a fifth  fa c to r  to  those discussed 
above, n am ely  th e  impermeability of the subsoil. (W e do no t m ean here  th e  
stage w hen  a lk a liza tio n  has ren d ered  th e  subsoil im perm eable  for b o th  
ground- an d  m eteorological w ate rs, b u t  th e  s ta te  p reced ing  it. I t  is th e  special 
geological evo lu tion  of the deposits on th e  G rea t P la in  th a t  caused th e  rivers 
to  accum ula te  th e  fin est w ea th e rin g  p roduc ts of th e ir  d rainage system  in 
these v a s t areas. T hese fine-grained  silty -c layey  sed im ents had  readily  tu rn e d  
in to  im perm eab le  flood-p lain  ea rth s  and  clays. Of th e  eo lian  sedim ents occur­
ring here, th e  “ A lfö ld”  loesses have  sim ilar p roperties. T hey  are also te rm ed  
“ infusional loesses” , to  stress th e ir  d ifferen t genesis from  th a t  of o th e r 
loesses w ith  good v e rtica l perm eab ility . T heir ten d en cy  to  mingle w ith  flu- 
v iatile  m ateria ls , an d  th e ir  h av in g  been  in u n d a ted  fo r a while after being 
deposited , are  also inc luded  in  th e  term . So th e  agents prom oting  a lkalization  
are  aided b y  poor perm eab ility , w hich renders i t  possible for long-stagnaling  
g roundw aters to  co n cen tra te  salts in  areas w here th e  re la tiv e  height of th e  
surface w ould  o therw ise  n o t ju s tify  it. S ince th is  fac to r resu lts  from  geological, 
hyd rog raph ica l and  relief agents, i t  m ay  be  considered last.
The m o th er rocks can n o t be ran k ed  am ong th e  fac to rs  of a lkaliza tion  
because th e ir  tw o possible typ es occurring  in  th e  G re a t P lain , (eolian sedi­
m ents and  fluv ia l alluvia) have  been  filled w ith  saline solutions and w e a th e r­
ing p ro duc ts, u n d er th e  influence of th e  o th e r factors w hich  also control th e ir  
fo rm ation  in to  v a rio u s soil types. In  fac t, bo th  szik- and  m eadow soils h av e  
been form ed on loesses as well as on flood plains (S tefanov its  1956; Szabolcs 
1961). T herefore, w e have  to  m odify th e  conception according to  w hich th e  
spread of th e  soil ty p es , includ ing  sziksoils, e ither in  p a r t  or as a w hole, 
is dependen t on th e  orig inal m o th er rock. O thers em phasize th e  role of perio d ­
ical in u n d a tio n  w hich, how ever, again  resu lts from  th e  in terac tion  of the  
hyd rog raph ica l, m orphological, c lim atic  and  subsoil fac to rs, and there fo re  
canno t be regarded  as a p rim ary  agent.
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G E O G R A PH IC A L  T Y P E S  OF A G R IC U L T U R E  IN  H U N G A RY  
by GYÖRGY ENYED1
The significance of the research into geographical types
In  recent y ears  H u n g a rian  agricu ltu re  has undergone ra d ic a l socio-economic 
changes. A fte r a le n g th y  period  of p re p a ra tio n , th e  soc ia list reorganization  
of ag ricu ltu re  w as b eg u n  in  1958 and  com pleted  in  1961. The ag ricu ltu re  
com prised of ex trem ely  d is in teg ra ted  sm all holdings has been  developed in to  
a ru ra l econom y based  on large-scale fa rm in g . In  1957 th e  peasant holdings 
averaged below  2 h ec ta res , an d  even th e se  sm all fa rm s were usually  sp lit 
up  in to  severa l parcels. U n d e r such cond itions the  te c h n iq u e  of ag ricu ltu re  
could be im p ro v ed  on ly  w ith  ex trem ely  g re a t d ifficu lty . I t  was all th e  m ore  
urgen t to  speed  up th e  process of reo rgan ization , because in d u stry  developed 
m uch fa s te r th a n  ag ricu ltu re  during  the la s t  fifteen  y ears . F o r instance, from  
1949 to  1959 th e  p ro d u c tio n  index of ag ricu ltu re  w as increased by  3 0 % , 
while th a t  of in d u s try  w as treb led . The slow grow th  of ag ricu ltu ra l p rodu c tio n  
was an  im p ed im en t to  th e  e x p o rta tio n  of ag ricu ltu ra l p roducts (which is 
indispensable fo r th e  im p o rta tio n  of in d u s tr ia l raw  m a te ria ls  and equ ipm ent), 
so th a t  it in d irec tly  h am p ered  fu rth e r in d u stria liza tio n .
U nder th e  archaic  sy s te m  of farm ing  i t  was im possib le  to  develop th e  
industria l rev o lu tio n  in  ag ricu ltu re . The reo rg an iza tio n  of th e  small holdings 
in to  big farm s b ro u g h t considerab le re su lts , even in  th e  firs t years. F ro m  
1959 to  1961, th e  t r a c to r  p a rk  increased  from  26,000 to  50,000 m achines, 
th e  am oun t of fertilizers p er h ec ta re  from  28 kg  to  53 kg  (in  active ingred ien t), 
th e  size of th e  area u n d e r irrig a tio n  from  90,000 to  220,000 ha. The cap ita l 
invested  in  ag ricu ltu re  d u rin g  those th ree  years  equalled  th e  to ta l investm en ts 
of the  p rev ious 14 years.
Of course, as y e t H u n g a ry  has tak en  on ly  th e  firs t s tep s  in  developm ent 
of a system  of m odern  large-scale  farm ing . F u r th e r  progress involves no t on ly  
financial an d  techn ica l p rob lem s, b u t also a ra tio n a l d is tr ib u tio n  and specia li­
zation  of ag ricu ltu ra l a c tiv ity , which, if e ffec tuated  in  com pliance w ith  th e  
physico- an d  econom ico-geographical cond itions, m ay  serve  as the  m eans 
for increasing p rod u c tio n .
In  H u n g a ry  th e  necessity  of specialization  has long b een  recognized. V arious 
scientific p ro jec ts  a im ed a t  th e  reo rgan iza tion  of th e  b ran ch es  of ag ricu ltu re  
h ad  been p ro p o u n d ed  since th e  th irties . H ow ever, th e se  pro jects seem ed to  
he ineffectual because of th e  lim ited  scope of sm all-p easan t farm ing, so 
H ungarian  ag ricu ltu re  rem ain ed  underspecialized . T he sm all farms m ain ly  
strove  for self-sufficiency (au ta rch y ) in  th a t  th e y  p roduced  gra in  crops (w heat 
or rye, o r b a rle y  and  m aize, respectively) to  m eet o n ly  th e  local dem ands 
of popu la tion  an d  liv esto ck  (even in  areas w here soil a n d  other conditions 
w ere defin ite ly  u n fav o u rab le ). This lim ita tio n  do m in a ted  70 to  80%  of th e  
crop area, so h a rd ly  a n y  la n d  was left fo r raising  cash  crops.
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Since th e  in tro d u c tio n  of socialist large-scale farm ing an  increasing  spe­
c ia lization  has been observed . The acreage of bread  grains has decreased. 
V ineyards, o rchards, etc. h a v e  been p la n te d  a t  a quick pace. These changes, 
how ever, ow ing to  lack of a com prehensive p lan  for a rea l reo rgan ization , 
show , in  p a r t ,  sym ptom s of im prov isa tion . M any plans a n d  concepts for 
areal rea rran g em en t in  th e  vario u s branches of production  h a v e  been  advanced , 
h u t  all have  th e  com m on d efect of being based  on the  in d iv id u a l b ranches 
in  them selves, om itting  th e  in terco n n ec tio n s of p roduction  an d  popu la tion  
as a whole. In  our opinion, econom ic geography , w ith  its sy n th e tic  approach , 
is able to  d e te rm in e  and e v a lu a te  synchronously  th e  geographical d is tr ib u tio n  
of ag rarian  p rodu c tio n  in  re la tio n  to  physiograph ic  env ironm en t, popu la tion , 
se ttlem en t ne tw ork , in d u s try  an d  com m unication . Our aim  is n o t to  describe 
th e  geographical spread of th e  p lan t or an im al species, b u t  to  de te rm ine  the  
geographical ty p es  (regions) of ag ricu ltu ra l production .
As a m a tte r  of course, o u r geographical studies are m ad e  to  d e tec t an d  
eva lu a te  th e  ac tu a l and ex is tin g  areal d iv ision  of labour; to  m ake plans for 
th e  fu tu re  is th e  ta sk  of econom ic p lanners. B u t if one has “ o n ly ” been able 
to  d istingu ish  th e  cu rren t ag rarian  regions, one has a lread y  accom plished 
a w ork im p o rta n t b o th  fo r science and econom y. Ten y ea rs  ago we began  
stu d y in g  th e  geographical ty p es of ag ricu ltu re  in  H u n g ary , an d  th e n  our 
a im  was m erely  scientific. N ow  our w ork can  already be reg a rd ed  as a d irec t 
co n trib u tio n  to  th e  developm ent of ag ricu ltu ra l p roduction , too.
The method o f determining geographical types
M any w ork ing  m ethods a re  available fo r determ ining th e  geographical 
ty p es in  agricu ltu re .
(a) In  th e  H ungarian  geographical an d  agraro-econom ic lite ra tu re  th e  
branch conception p red o m in a ted  u n til th e  recen t past. Specia lists ten d ed  to  
determ ine  th e  areal ty p es (regions) s im p ly  by  sum m ing u p  th e  various 
branches of ag ricu ltu ra l p ro d u c tio n , in  m a n y  cases by  p lo ttin g  th em  on one 
an o th e r in  th e  m ap. W e becam e convinced of the  draw backs of th is  m ethod , 
w hich is e n tire ly  an aly tica l. So we began  to  develop sy n th e tica l m ethods 
su itab le  for defining ag ricu ltu ra l b ranches of different types.
(b) In  in te rn a tio n a l l i te ra tu re  th e  use of cereal units has b een  w idespread; 
i t  is su itab le  fo r sum m ing u p  various p ro d u c ts , for d e te rm in ing  th e  s tru c tu re  
of p rod u c tio n , for com paring p roduction  levels, etc. W e consider, how ever, 
th a t  th is  m eth o d  can w ork  in  g ra in -p roducing  areas only , as i t  offers no 
un iform  princip les for all ag ricu ltu ra l p ro d u c ts . For exam ple: i t  com pares 
food- and  fodder-crops w ith  ca rb o h y d ra te  c o n te n t on the basis of th e ir  caloric 
v a lue; b u t a t th e  sam e tim e  i t  evaluates in d u stria l crops, as w ell as h igh ly  
v itam inous p la n t foodstuffs an d  highly album inous anim al foodstuffs, on th e  
basis of th e  lab o u r required  for th e ir  p rod u c tio n . Since H u n g a ria n  ag ricu ltu re  
is becom ing  specialized m ain ly  along th e  lines of h o rtic u ltu re  (vegetable- 
p roduc tion , v in icu ltu re , fru it-p ro d u c tio n ), th e  im portance of these  p roducts 
cannot be ad eq u a te ly  expressed b y  app ly ing  th e  cereal u n it.
(c) The land utilization survey endeavours to  em brace an d  reflec t ag rarian  
p ro duc tion  as a whole b y  th e  form s of geographical in te rp re ta tio n , i.e. by
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cartographic re p re se n ta tio n . M any a d ev o ted  specialist of agricultural geo­
graphy  considers th is  m ethod  as th e  on ly  basis of o b ta in in g  a reliable geo­
graphical typo lo g y  in  ag ricu ltu re . L and  u tiliza tion  su rv ey  m ay he tru ly  
su itab le for e v a lu a tin g  th e  in te rre la tio n s  betw een  ag ricu ltu re  and physio ­
graphic en v iro n m en t. W e are  suspicious, how ever, th a t  th is  m ethod can b rin g  
in to  relief a t  b e s t  on ly  som e q u a n ti ta t iv e  tra its  of p lan t-g row ing  and  can  
estim ate  sto ck b reed in g  only  by  th e  size of th e  area  fu rn ish ing  th e  fodder; 
in  fact, th e  rea l econom ic v alue  of th e  various p lan ts  (land  u tilization  form s) 
and  their p ro d u ce  c an n o t be  adduced  b y  th is  m ethod  in  d irec t p roportion  to  
th e  size of th e  area . N o tru e  v a lu a tio n  of th e  geographical types, especially 
in  countries of sm all areas w ith  an  underspecialized  ag ricu ltu re  (like H u n g ary ), 
can  be o b ta in ed  b y  th e  m ethod  of la n d  u tiliza tio n  su rv e y  alone.
(d) The fo rm er m e th o d  of de te rm in in g  p ro duc tion  ty p e s  by sta rtin g  fro m  
th e  physical conditions is going o u t of p rad tice  now adays. I t  is only to o  
obvious th a t  th e  u tiliz a tio n  of th e  physica l conditions depends on the  s ta g e  
of socio-econom ic deve lopm en t. D etec tion  of these cond itions is m ost useful 
in  th a t it p rov ides im p o r ta n t evidence fo r ag ricu ltu ra l p lanning, bu t b y  no 
m eans can we d ed u ce  th e  p ro d u c tio n  ty p es  from  th e  physica l conditions.
(e) In som e co u n trie s  (U nited  S ta te s , S o v ie t Union) th e  ag ricu ltural regions 
are  de term ined  b y  th e  fa rm  ty p es, w ith  a view to  specialization  and  geo­
graphical d is tr ib u tio n . As a m a tte r  of course, th is app ro ach  can only  b e  
applied w here farm s w ith  a high level of sim ilar specialization  cover v a s t ,  
continuous a reas . In  H u n g ary , how ever, th e  s itu a tio n  is different. H u n g a ry  
is a small c o u n try , an d  its  regions can n ev er be h igh ly  specialized, not ev en  
w hen the farm s them selves will h av e  been  in tensively  specialized; for v a rious 
considerations (such as dem ands to  be  m e t b y  dom estic  production, th e  
em ploym ent of th e  su rp lus lab o u r of th e  dense ag rarian  po p u la tio n ,e tc .) suggest 
th a t  a g rea t v a r ie ty  of fa rm  ty p es w ill con tinue  to  e x is t in  the fu tu re .
(f) In  our op in ion , considerations and methods are bo rrow ed  from th e  science 
of national econom y ind ispensab le  for th e  d e te rm in a tio n  of the  geographical 
types of ag ricu ltu re . The b es t m eth o d  fo r sum m ing up  th e  various p ro d u c ts  
is to  use (instead  of th e  cereal un it) th e  value produced (expressed in m o n e ta ry  
units): its com po sitio n  can b es t reflect th e  specialization , an d  its size (re la ted  
to the  size of la n d  a n d  to  th e  n u m b er of ag ricu ltu ra l bread-w inners) is th e  
most sensitive in d e x  of th e  p ro d u c tio n  level (though changes in price m a y  
cause some inaccu racies). S im ila rly  i t  is im p o rta n t to study the market produc­
tion (which re flec ts  th e  fu n c tio n  of th e  in d iv id u a l ag ricu ltu ra l regions in  th e  
geographical d iv ision  of labour) to g e th e r w ith  th e  o th e r  economic indexes. 
The ag ricu ltu ra l g eo g rap h er’s c lassification  and  ty p o lo g y  are, however, n o t 
equal to tho se  of an  ag ra rian  econom ist. A gricu ltu ra l geography  studies th e  
agrarian  p ro d u c tio n  in  its  in te rre la tio n s  w ith  th e  physiograph ic  env ironm en t, 
! he geographical d is tr ib u tio n  of th e  p o p u la tio n , and o th e r  production  b ra n ­
ches. The c u rre n t agraro-econom ic conception , w hich determ ines th e  ty p e s  
of p roduction  exclusively  on th e  basis of th e  s tru c tu re  of gross p roduction  
value, is one-sided  a n d  excessively generaliz ing  for H u n g a ry .
(g) These m e th o d s  are, in  one resp ec t or o ther one-sided , each of th e m  
stressing b u t one fe a tu re  of ag ricu ltu ra l p roduc tion . A nd  w e are of th e  op in ion  
th a t  the  p rev a ilin g  ag ra rian  p ro d u c tio n  com plex c a n n o t be expressed b y
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a single index  or a m ap. Therefore, for determining the geographical types of 
agriculture in  Hungary, we have  chosen  to  apply  various m ethods, each  of 
th em  su itab le  for partia l-researches on ly  b u t com pensating  for th e  deficiencies 
of th e  o thers w ith  com prehensive inv estig a tiv e  procedures.
A t th e  beginning of th e  fifties th e  p relim inary  ev a lu a tio n  of th e  physical 
conditions was fulfilled by  a te am  of w orkers, consisting of ru ra l econom ists, 
physical and  economic geographers. T hey  exam ined th e  possib ilities of all 
th e  field  crops cu ltivab le  in  H u n g ary  b y  going into details such as th e  th ickness 
of fe rtile  soil layer, th e  changes of p rec ip ita tions and  te m p e ra tu re  d u rin g  
each te n -d a y  period, th e  g ro u n d w ate r tab le , etc. O ther in s titu te s  ca rried  out 
special surveys concerning th e  physica l grounds for th e  a llocation  of v in i­
cu ltu re  and  fru it p roduction .
The individual branches of agriculture have also been s tu d ied , an d  th e  re ­
searches fo r th e  m ost p a r t  have been  published. W e determ ined , in  com m on 
w ith  T iv ad a r B ern é t, th e  ac tua l regions of the  field crops. In  d o in g  so. 
we used  a form ula covering th e  size of th e  crop area  as well as th e  level of 
th e  average  yields (the  regions w ere fixed  on th e  scale of th e  m unic ipal d is­
tric ts ). The co m p u ta tio n  was m ade in  th e  following w ay: th e  y ield  o b ta in ed  
. . . .  1/fo r th e  m unicipal d is tric t w here y  =  th e  yield of th e  re spec tive  crop,
s =  th e  sowing area of th e  crop) w as p lo tted  against th e  toted crop a rea  (7 ) 
ly s   y \
of th e  d is tr ic t — ' ~  ~  ' This ra tio  presents th e  average yield co m p u ted
/ 1
for th e  to ta l  area of th e  d is tric t. A fte r  hav ing  re la ted  it to  an  index  co m p u ted
in a sim ilar w ay  on national scale ~  ~  =  ~  (n in d ica tin g  areas and
. ' 1 n 1 n
yields on national scale), we o b ta in ed  th e  so-called p ro d u c tiv ity  coefficient 
y y n __ y  T
~ ----- — : ' L et us illu s tra te  th is  by an exam ple. Of th e  natio n a l\T Tn lIn Tn
crop area  of 5.7 m illion ha, w h ea t is grow n on 1 m illion ha  w ith  a y ie ld  of 
15 q u in ta ls  per hectare . Thus th e  y ield  to ta l m akes 15 m illion q u in ta ls . In  one 
(A) of th e  d istric ts  th e  to ta l crop area  is 50,000 ha, th a t  of w heat is 15,000; 
th e  y ield  of w heat am ounts to  23 q /h a , th e  yield to ta l m akes 345,000 qu in ta ls . 
T he in d ex  for th e  d is tric t (A) is 2.62, i.e. the  area of th e  d is tric t is b y  162°/0 
m ore p ro d u c tiv e  for w h ea t th a n  is th e  to ta l crop area of th e  cou n try .
As to  th e  d is trib u tio n  of th e  ag ricu ltu ra l labour as well as th e  s tock-breed ing  
areas, researches have a lready  been  or are to  be accom plished b y  th e  G eo­
g rap h ica l R esearch In s ti tu te  of th e  H u n g arian  A cadem y of Sciences.
S im ilarly  tho rough  analyses of th e  geographical s tru c tu re  of ag ricu ltu re  
are  p rov ided  by  th e  regional m onographs, w hich deal w ith  all th e  bearings 
of ag ricu ltu re  w ith in  th e  regional u n its , even th e  m icro-regions (i.e. th e  
sm allest basic units) of th e  geograph ical division of ag ricu ltu ra l labour. 
T hese stud ies, carried  ou t on th e  p a rish  scale, have a lread y  been com pleted  
for th e  g rea te r p a r t  of H u n g a ry ’s agricu ltu ra l area.
F in a lly , th e  analy tica l investig a tio n s were followed by  th e  land  u tiliza tio n  
m app ing . The la t te r  has been p erfo rm ed  p a rtly  on a synop tic  scale (1 : 200,000);
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b u t  in add ition  d e ta iled  su rv ey s (1 : 25,000, occasionally  1. : 10,000) have 
been  carried o u t  in  som e se lect ty p e  areas. T hese  m aps, as was m entioned, 
c an n o t be used in  H u n g a ry  as a basis for ty p o lo g y , b u t th e y  co n trib u te  m a te ­
r ia l to  a c h a ra c te riz a tio n  of th e  typ es d e te rm in ed  by  econom ic synthesis.
The geographical types o f agriculture were estab lish ed  by  th e  au th o r on th e  
scale  of m un ic ipal d is tr ic ts  th ro u g h o u t th e  c o u n try . E ach  ty p e  has been 
determ ined  in  te rm s  of ch a rac te ris tic  p ro d u c tio n  b ranches (represen ting  some 
specialization). A b ra n c h  w as regarded  as c h a rac te ris tic :
if it  provided a t  le a s t  2 0 %  of th e  value of th e  to ta l ag ricu ltu ra l products;
if it  accoun ted  fo r  a t le a s t 2 0 %  of th e  v a lu e  of cash p roduc ts;
if the yield p e r  100 ha (w ith in  th e  d istric t) exceeded th e  n a tio n a l average.
The choice of th e se  cond itions were m o tiv a te d  bv  th e  follow ing reasons 5
The m ost com p reh en siv e  syn th esis  of th e  p ro d u c tio n  b ranches is na tu ra lly  
g iven  by th e  v a lu e  p roduced . T he given lim it  v a lue  of 20%  is an em pirical 
figure  (it also in d ic a te s  th e  re la tiv e ly  low spec ia liza tio n  of H ungarian  agri­
cu ltu re ), w hich w e h a v e  n o t t re a te d  rigidly; r a th e r  in  m arg inal cases, we have 
re lied  on th e  re su lts  of th e  an a ly tica l stud ies. T h e  internal s tru c tu re  of p ro ­
d u c tio n  is b e s t exp ressed  b y  th e  com position of th e  p roduction  value.
O n the o th e r h a n d , th e  analysis  of th e  m a rk e t p ro d u c tio n  reveals the external 
re la tions of p ro d u c tio n , i.e. th e  production  b ran ch es  w hich p lay  a consider­
ab le  role in th e  n a tio n a l d iv ision  of labour. A lead ing  group  of H ungarian  
ru ra l econom ists h o ld s  th a t  th e  analysis of th e  m ark e t p ro d u c tio n  is negli­
g ib le, having a s tru c tu re  essen tia lly  iden tica l w ith  th a t  of th e  production  
value . Our ca lcu la tio n s  h av e  re fu ted  this suggestion . S ince th e  trad itions of 
self-sufficiency fa rm in g  still su rv iv e  in H u n g ary , th e  geographical d istribu tion  
of some p ro d u c tio n  b ranches (cereal-grow ing, pig- and  poultry-breeding) 
ru n s  parallel to  th e  d en sity  of ag ricu ltu ra l po p u la tio n . C onsequently , the  
production  ra tio  of th e se  b ran ch es  is high in  regions of h igh d ensity  of agri­
cu ltu ra l p o p u la tio n , even th o u g h  th e y  do n o t p la y  any  considerable role in  
th e  specialization . T h is  is w h y  w e considered i t  necessary  to  se t a p a r t the  pro­
du c tio n  for self-suffic iency , w hen  analysing m a rk e t p roduction .
The th ird  co n d itio n  concerns th e  size of th e  p rod u c tio n , w hich also qualifies 
th e  branch. In  to w n s , in d u s tr ia l regions, a n d  m o u n ta in  areas even q u an ti­
ta tiv e ly  in sign ifican t b ranches m ay  represen t a h igh  ra tio  w ith in  th e  s tru c tu re  
of agricu ltural p ro d u c tio n , fo r in  such areas ag ricu ltu re  p lays qu ite  a sub ­
o rd in a te  role. T h ese  n o n -ag ricu ltu ra l regions h a v e  been ran k ed  as a special 
ty p e . And, fin a lly , a fu r th e r  ty p e  was found, th e  p ro d u c tio n  b ranches of which 
h a v e  satisfied n o n e  of th e  above  conditions; i t  is characterized  by  a mixed 
farm ing, its sp ec ia liza tio n  b e ing  m ost p rim itive .
B y the above m e th o d  th e  follow ing p ro d u c tio n  b ranches h av e  been b rought 
in to  relief as c h a ra c te r is tic  of specialization  in  H u n g a ry : 1. cereals, 2. po ta to , 
3 . vegetable, 4. f ru i t ,  5. v in icu ltu re , 6. ca ttle -b reed in g , 7. pig-breeding, 
8. pou ltry -b reed ing .
Since it  is in  in s ig n if ican t areas th a t  b read  g ra in  and  p o ta to  have come 
u p  to  the a llo tted  special line  of p roduction , we can draw  th e  general con­
clusion th a t sp ec ia liza tio n  in  H u n g a ry  is rep re sen ted  by  e ith er stock-breeding
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or ho rticu ltu re . I t  is s trik in g  th a t  in d u stria l crops have  now here m et th e  
conditions requ ired  of a “ charac teristic  b ra n c h  of p ro d u c tio n ” .
T he course of analysis revealed  some m unicipal d istric ts w here  p roduction  
could be ch aracterized  b y  a single b ran ch , w hile o th e r d is tr ic ts  had  tw o 
b ranches. (No d is tric t has been found w ith  m ore th an  tw o  branches w hich 
m eet th e  above cond itions.) The ag ricu ltu re  of the tow ns and  in d u stria l 
regions, as well as th e  m ixed  farm ing in  th e  villages, h av e  been  referred  to  
above as form ing a special type .
Geographical types o f Hungarian agriculture
A fte r  th e  p ro duc tion  typ es of the  H u n g a rian  ag ricu ltu re  h ad  been d e te r­
m ined by  m eans of th e  above w orking m ethod , our n e x t ob jec tiv e  was to  
d e te rm in e  the  geographical d is trib u tio n  of these  types.
As a rule, th e y  form  con tinuous areas and are  coherent ag ricu ltu ra l regions, 
w ith  th e  exception  of th o se  m unicipal d is tric ts  w here th e  p ro d u c tio n  ty p es, 
ow ing to  special c ircum stances, rep resen t iso lated  spots in  a m osaic-like 
p a tte rn  (e.g. ca ttle -h o ld in g  and wine-grow ing), and  of those u rb a n  (industrial) 
areas, w here ag ricu ltu re  has a supp lem en tary  character an d  is n o t de term ined  
b y  th e  general tren d s  of ag ricu ltu ra l developm ent. In consonance w ith  th e  
above, an  ag ricu ltu ra l region covers th e  p roduction  ty p e  defined  geographi- 
callY-
A lthough th e  regions so defined are n o t m erely h y p o th e tica l, th e ir  d iffer­
e n tia tio n  can n o t be  regarded  as com pletely  valid . A m ore  detailed  su rv ey  
on th e  parish  scale m ay  well m odify th e  boundaries and  reveal m ore v a ried  
ty p es.
T he te rr ito ry  of th e  c o u n try  has been d iv ided  in to  14 fa rm in g  types (regions). 
T he division reflects th e  resu lts  of all th e  phases of th e  p re lim in ary  in v es ti­
g a tions.
T hese regions in d ica te , on th e  whole, th e  specialization  th a t  had ta k e n  
place w ith in  th e  scope of sm all-peasan t farm ing , prior to  m ass collectiv ization . 
Large-scale fa rm in g  w ill u ltim a te ly  m odify  these cond itions, b u t for th e  
p re sen t th e  tra d itio n a l grow ing areas are  to  be regarded o n ly  as a basis fo r 
fu tu re  specialization .
T he fourteen  regions are  as follows: 1. L ittle  P lain, 2. S o u th -W est T rans- 
d an u b ia , 3. T ran sd an u b ian  C entral M ountains, 4. B a la to n  R egion, 5. M ező­
föld, 6. S o u th -E a s t T ran sd an u b ia , 7. D an u b e  Valley, 8. T h e  Surround ings 
of B u d ap est, 9. C en tra l M ountains of N o rth  H ungary , 10. F ore land  of th e  
C en tra l M ountains of N o rth  H ungary , 11. Tisza Region, 12. D anube—Tisza 
M idregion, 13. N yírség  an d  S zatm ár-B ereg  P lain , 14. S o u th -W est G re a t 
P la in .
These regions show  a w ide varia tio n  of specialization  a n d  character. T he 
chief types of p ro d u c tio n  m ost often fe a tu re  ca ttle - or p ig-breeding , or som e 
b ranches of h o rticu ltu re . Regions 1 and  2 are ch arac terized  specifically b y  
ca ttle -b reed ing ; regions 6 an d  9, and 13 to  som e ex ten t a re  also ca ttle -b reed ­
ing. Regions 7 and  11 are  of th e  p ig-breeding type, w hile  in  region 14 th is  
b ran ch  of p roduction  is coupled w ith pou ltry -farm ing . V arious branches of
64 GY. E N Y E D I
h o rticu ltu re  d istingu ish  p ro d u c tio n  in  regions 4, 8 and  12. F inally , in  regions 
3, 5 and  10 none of th e  p ro d u c tio n  b ranches fulfil th e  above conditions 
of typo logy , so th ey  m ust be  ch a rac te rized  b y  m ixed farm ing .
None of th e  regions is exclusively  ag ra rian . In d u str ia liz a tio n  has cu t dow n 
th e  ra tio  of ag ricu ltu ra l p o p u la tio n , t h a t  30 years ago w as about 6 0 % , by  
nearly  half. Now it  does n o t  reach  6 0 %  even in regions of the  tru e s t ag ri­
cu ltu ra l ch a rac te r. In  som e regions ag ricu ltu re  is only a  subsid iary  econom y, 
b u t ce rta in  b ranches (e.g. p ro d u c tio n  of vegetables a n d  fru its  in  th e  su r­
round ing  b e lt of B u d ap est w here  th e  ag ra rian  p o pu la tion  is as low as 9-8% ), 
m ay still p la y  a considerab le  role.
In  H u n g ary , th e  d en sity  of ag ra rian  p o pu la tion  still contro ls the  develop­
m ent of p ro d u c tio n  ty p es. T he em phasis on h o rticu ltu re  requires m asses of 
qualified  la b o u r  (g rea t im p ro v em en t is expected  from  CMEA [C om m ittee 
of M utual E conom ic A ssistance] co llabo ra tion ). In  regions 11 and  14, w hich are 
m arked  b y  a low d en sity  of ag ra rian  popu la tion , th e  a rea  ratio  of cereals 
is high; w hereas in  th e  h o rtic u ltu ra l a reas , n o tab ly  in  regions 4, 8, 12 and  13, 
th e  ra tio  of acreage la b o u r is low  (Table I).
T a b l e  I
Proportion and density of agricultural population









1. Little P la in .............................................. 735 210 228 697 39.2 1.77
2. South-W est Transdanubia .................. 618 095 325 512 52.6 1.71
3. T ransdanubian Central M ountains . . 437 621 99 850 22.8 2.15
4. Balaton Region ...................................... 196 526 87 740 44.6 1.64
5. Mezőföld ................................................... 338 796 164 238 48.4 1.96
6. South-East T ran sd an u b ia .................... 474 095 176 362 37.1 1.96
7. Danube Valley ...................................... 432 698 222 409 51.4 1.81
8. Surroundings of B u d a p e s t.................. 2 614 794 257 180 9.8 1.82
9. Central M ountains of N orth H ungary  
10. Foreland of th e  Central M ountains of
549 390 164 331 29.9 2.22
N orth H ungary  ...................................... 542 190 165 121 30.4 1.67
11. Tisza R eg io n ............................................ 1 114 262 549 043 49.2 2.00
12. Danube—Tisza Midregion .................. 737 512 3, 8 668 49.9 1.73
13. Nyírség and Szatm ár-Bereg P lain 611 210 361 466 59.1 1.30
14. South-W est G reat P la in ...................... 574 131 309 524 53.9 1.63
Now th e  d is tr ib u tio n  of th e  ag ricu ltu ra l lan d  is fairly  un ifo rm . On a n a tio n a l 
scale, ab o u t 12%  of th e  to ta l  lan d  is ow ned b y  s ta te  fa rm s, 80 to  82%  by  
fa rm er’s co-opera tives , and  th e  p ro p o rtio n  is nearly  th e  sam e in  every region. 
In  regions 4, 10 and 12 th e  p ercen tage  of p riv a te  farm s is re la tively  h igh 
(over 10% ), since un like  th e  a rab le  lands, i t  w as im p rac tica l to  un ite  th e  sm all 
v in e  parcels, w hich are h ig h ly  p rev a len t th e re , in  big fa rm s; so th a t  in these  
regions th e  s tru c tu re  of p ro d u c tio n  still reflec ts th e  pre-w ar p ro p e rty  re lations. 
In  regions 8, 10 and  12 th e  in ten se  h o rtic u ltu ra l ch a rac te r of production  was 
fostered  by  th e  fact th a t ,  ow ing to  a p ecu liar h istory , th e  la tifu n d ia  th e re  
could p lay  no im p o rta n t ro le before W o rld  W ar 11, an d  th e  p redom inant
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sm all-peasan t farm s had  to  in tro d u ce  labour-absorb ing  branches to  occupy 
th e ir  g rea t excess of m anpow er.
The p rincipal form s of land utilization  show no fundam en ta l divergences. 
O w ing to  th e  m ain ly  level or s lig h tly  u n d u la tin g  topography , c lim atic  con­
d itio n s and  re la tiv e ly  dense p o p u la tio n , crop-farm ing comes everyw here  to  
th e  fore. A rable  land , in  general, m akes up m ore th a n  60 %  of th e  to ta l  agri­
cu ltu ra l area, and  in  tw o regions its  p roportion  rises above 8 0 %  (Table II).
T a b l e  II
Main forms of land utilization (percentage distribution)




1. L ittle  P la in .................................................. 79.2 8.7 0.9 2.1 9.1 100.0
2. South-W est T ra n sd a n u b ia ...................... 69.2 15.1 2.4 3.1 10.2 100.0
3. T ransdanubian Central Mountains . . . . 69.0 8.7 3.0 2.1 17.2 100.0
4. B alaton R e g io n ......................................... 60.5 13.9 5.7 2.7 17.2 100.0
5. Mezőföld ...................................................... 79.6 6.6 2.3 2.0 9.5 100.0
G. South-East Transdanubia ...................... 74.5 9.2 2.9 2.4 11.0 100.0
7. D anube V a lle y ........................................... 76.7 5.2 4.4 1.6 12.1 100.0
8. Surroundings of B u d a p e s t...................... 75.4 6.5 4.7 4.1 9.3 100.0
9. Central M ountains of North H ungary 
10. Foreland of the  Central Mountains of
69.4 8.9 1.1 3.0 17.6 100.0
N orth H ungary ......................................... 66.4 10.2 6.8 3.8 12.8 100.0
11. Tisza Region ............................................. 74.0 4.3 1.2 1.7 18.8 100.0
12. D anube—Tisza M id reg io n ...................... 66.5 8.7 9.0 1.2 14.6 100.0
13. Nyírség and Szatmár-Bereg Plain . . . . 85.0 5.3 1.2 2.1 6.4 100.0
14. South-East G reat Plain ........................ 83.6 1.4 0.2 2.4 12.4 100.0
M eadows are w ide spread in  w este rn  T ran sd an u b ia  and  in  th e  Central 
M ountains of N o rth  H ungary . T heir yield is sign ifican t, a lthough  th e  grass 
of th e  flood p lains is often of low q u a lity . The areal d is trib u tio n  of m eadows 
is para lle l to  th a t  of ca ttle  b reeding.
P as tu re s  are  m ost extensive in  th e  m ounta in  areas, in  th e  c e n tre  of the 
G re a t P la in  and  in  South-W est T ran sd an u b ia  (region 2). B u t it  is in  th e  
la t te r  region, th e  m ost hum id  area  of H ungary , th a t  th e  really  good q u a lity  
grasslands are s itu a ted . The m o u n ta in  pastu res ly ing  m ostly  in  k a rs t  areas 
possess relief conditions th a t  a re  b e s t u tilized  b y  sheep grazing. T he most 
ex tensive  pastu res of th e  co u n try  h av e  been form ed in  th e  d rie s t cen tral 
p a r t  of th e  G rea t P la in  (region 11), on sziksoils u nsu itab le  for tillage. They 
h av e  a very  poor grass yield, get a lm ost scorched during  d rou g h ts , an d  can 
on ly  be used fo r sheep grazing. T he n a tu ra l grasslands p lay  a m uch  m ore 
su b o rd in a te  ro le as fodder resources in  H u ngary  th a n  in  A tlan tic  E urope.
V in icu ltu re  is favoured  m ore o r less in  every  region, b u t o ften  for self- 
sufficiency only. I ts  areas are m ost extensive in  th e  Sand  R idge of the  
D an u b e—Tisza M idregion (region 12); and  th e  w ine areas of th e  b e s t q u a lity  
lie on th e  so u th e rn  slopes of th e  C en tra l M ountains of N orth  H u n g a ry  (region 
10) and  in  th e  B ala to n  H ill-co u n try  (region 4). In  th e  m ou n ta in o u s wine- 
d is tric ts  th e  best v in tages are p roduced  because of w eathered  vo lcan ic  soils,
5
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T a b l e  III
Percentage d istribution  of the crop fields according to  regions 1—14
Crop groups 1 2 3 4
1. Bread grains:
Wheat ...................................................................... 19.1 21.5 17.1 18. t
R y e ............................................................................. 6.5 10.5 9.2 10.6
T o ta l.............................................................. 25.6 32.0 26.3 28.7
2. Coarse grains:
Barley ...................................................................... 12.0 8.0 10.5 9.9
Oats ........................................................................... 3.7 5.6 4.5 3.3
Maize ........................................................................ 22.0 21.9 25.1 26.2
T o ta l.............................................................. 37.7 35.5 40.1 39.4
Total 1 +  2 ................................................. 63.3 67.0 66.4 68.1
3. Industrial crops:
Sugar-beet................................................................ 4.0 1.6 1.4 1.8
H e m p ........................................................................ 0.2 0.0 0.0 0.2
Flax ........................................................................... 0.1 0.4 0.3 0.4
T o b a cco .................................................................... 0.1 0.2 0.0 0.1
Sunflower.................................................................. 0.5 0.5 0.5 0.7
T o ta l.............................................................. 5.2 3.0 2.5 3.4
4. Vegetables:
Tomato .................................................................... 0.0 0.0 0.1 0.1
Paprika .................................................................... 0.1 0.0 0.1 0.1
C abbage.................................................................... 0.1 0.1 0.1 0.1
Green p e a ................................................................ 0.1 0.1 0.1 0.2
T o ta l.............................................................. 1.1 0.6 1.2 1.3
5. Potato .................................................................... 6.0 8.9 7.5 7.4
6. Roughages and soft fodders
R o ughages................................................................ 13.7 12.8 13.4 10.7
Soft fodders ............................................................ 7.1 4.5 5.4 5.1
T o ta l .............................................................. 20.8 17.3 18.8 15.8
7. Other ...................................................................... 3.6 3.2 3.6 4.0
Total arable l a n d ..................................... 100.0 100.0 100.0 100.0
in ten siv e  in so la tio n  due to  so u th e rn  exposure, long, sunny  au tu m n s and , 
of course, th e  accu m u la ted  skill of m any  cen tu ries  of cellarage experience.
T he d is trib u tio n  of the  main field  crops show s m any  sim ilarities in  every 
reg ion  (Table I I I ) . T he low degree of specialization  is ind ica ted  b y  th e  crop 
percen tag e  of cereals sim ilarly  in  all th e  regions, even w here th e  conditions 
for cereals are obv iously  u n fav o u rab le . The self-sufficiency of th e  fo rm er sm all- 
p easan ts  surv ives to  a ce rta in  degree in  th e  fa rm e rs ’ co-operatives in  every  
region. They en d eav o u r to  p ro d u ce  cereals for th e ir  own needs and  m aize 
an d  b arley  as req u ired  for th e  pigs (which again  a re  bred  for self-sufficiency).
A lthough  th e  fa rm s show a m ore  varied  specia liza tion  th a n  th e  regions 
them selves, th e  u n ifo rm ity  of p ro d u c tio n  is p ro m o ted  not only by  th e  above 
tra d itio n  of self-sufficiency b u t  b y  o ther fac to rs , too. U nder th e  cu rren t 
p roduction  cond itions and m eth o d s, th e  physical agents have a ra th e r  im por­
ta n t  influence on th e  crop y ie ld ; th e  c o n tin u ity  of p roduction  would be 
adverse ly  affected  b y  an  in ten s iv e  and  rap id  in tro d u c tio n  of specialization . 
T h e  farm ers’ co -operatives h av e  to  m ake efforts to  em ploy th e ir  m anpow er
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5 6 7 8 9 10 11 12 13 14
19.4 21.5 19.8 16.9 23.8 23.9 24.9 12.5 16.1 25.2
2.0 0.7 2.4 8.8 2.8 2.4 1.9 21.6 13.7 0.2
21.4 22.2 22.2 25.7 26.6 26.3 26.8 34.1 29.8 25.4
9.2 12.8 10.1 10.3 15.1 14.4 9.5 7.1 3.3 9.8
2.0 3.0 1.9 1.5 4.0 2.1 1.9 1.8 1.6 2.9
33.7 31.6 35.0 30.5 18.0 25.7 27.9 32.6 24.9 33.3
44.9 47.4 47.0 42.3 37.1 42.2 39.3 41.5 29.8 46.0
66.3 69.6 69.2 68.0 63.7 68.5 66.1 75.6 59.6 71.4
2.0 J.8 2.1 1.8 1.3 2.3 3.4 1.1 2.0 4.6
0.4 0.4 1.0 0.0 0.1 0.3 0.5 0.1 0.1 1.0
0.4 0.2 0.1 — — — 0.0 — — 0.0
0.0 0.1 0.3 0.1 0.2 0.2 0.5 0.1 1.6 0.1
2.8 1.2 1.8 0.2 0.4 1.6 2.0 0.9 5.2 1.4
5.8 3.9 5.5 2.4 2.3 4.6 6.7 2.5 9.2 5.7
0.1 0.0 0.2 1.6 0.1 0.4 0.2 0.9 0.0 0.1
0.1 0.1 1.3 0.4 0.0 0.1 0.1 0.8 0.0 0.4
0.0 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.1
0.2 0.2 0.6 0.7 0.3 0.1 0.2 0.6 0.0 0.2
1.4 1.0 3.6 5.6 1.0 1.6 1.6 3.9 1.2 2.4
3.8 4.1 3.8 5.7 7.1 5.6 2.2 4.4 14.6 1.3
12.4 12.7 8.8 8.7 15.7 12.8 10.8 5.4 8.7 8.5
4.8 4.8 4.1 3.9 3.5 2.9 4.1 4.1 3.3 4.6
17.2 17.5 12.9 12.6 19.2 15.7 14.9 9.5 12.0 13.1
5.5 3.9 5.0 5.7 6.7 4.0 8.5 4.1 3.4 6.1
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
th ro u g h o u t th e  w hole fiscal year; th is  too would be endangered  b y  rap id  
specialization . Therefore, although m u ltila te ra l p roduction  is an im ped im en t 
to  th e  increase of p ro d u c tiv ity , all th e  crop groups are  being grow n in  every 
d is tric t in  order to  ensure  full and continuous year-round  em p lo y m en t of 
hands.
The h igh acreage p ro d u c tio n  of gra in  crops, vary ing  from  59.6 to  7 5 .6 % , and 
usually  accoun ting  for 2 /3  of the to ta l a rab le  land , determ ines, in m a n y  cases, 
the  possible line of specialization . D uring  th e  past tw e n ty  years th e  acreage 
of grain  crops has decreased: th e  b read  grains suffered a m ateria l decline, 
while th e  course grains have  show n som e increase. This ind icates t h a t  p ro ­
duction  in  th e  G reat P la in  areas has tu rn ed  from  th e  grow ing of b re a d  grains 
in to  a p ig-breeding ty p e . The grain corps produced no longer m eet th e  needs 
of th e  co u n try , since th e ir  p roduction  area has been reduced since 1935 by 
abo u t 1 m illion hectares, to  th e  b enefit of m ore in tensive  cultures.
The acreage ra tio  of b read  grains is h igh  m ainly in  those areas (regions 2 ,12) 
w here w h ea t (Fig. 1) an d  rye are ra ised  side by side, p a r tly  for c lim atic , b u t
5*
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chiefly for pedo log ical reasons. Of bread  grains, i t  is w heat th a t  p redom inates 
in  m ost p a rts  of th e  co u n try  (20%  of to ta l a ra b le  area); ry e  is considerable 
on sandy or ac id  soils only. O w ing to  th e  d ry , h o t sum m ers of recen t years— 
conditions w h ich  reduce  th e  y ield  of rye — th e  acreage a llo tted  to  rye has 
rapidly  decreased .
F ig . 1. Productivity  of the growing areas of wheat com pared with national average 
1 == far below; 2 =  below; 3 =  about; 4 =  above; 5 =  high above
S ubstan tia lly  la rg e r  areas a re  given to  course grains th a n  to  b read  grains 
in  almost every  reg ion . Of th e  fo d d er crops maize (Fig. 2) has th e  largest sowing 
area  in H u n g a ry . I n  its m ain  grow ing areas its  crop ra tio  exceeds 30% . 
In  the  regions a lo n g  th e  D an u b e  (nos 5, 6, 7) i t  is ra ised  in  p a r t  for th e  m arket; 
in  the  G reat P la in  centres (regions 11, 14) i t  p rovides a basis for th e  local 
specialization in  p ig  and p o u ltry  rearing. M aize is grow n to  a lesser ex ten t 
in  the  cool w e s te rn  an d  m o u n ta in  regions, w here  th e  best varie ties have no t 
tim e  enough to  r ip e n  because of th e  long g ro w th  period. T heir ra tio  is low on 
th e  acid sand  soils as well. T he lower a m o u n t of m aize in  w estern  T rans- 
danub ia  is re la te d  to  the  com position  of the  liv esto ck : th e  regions of w estern 
T ransdanub ia  b e lo n g  to th e  ca ttle -b reed ing  ty p es , and  th e  pig stock  is m uch 
sm aller there  th a n  i t  is in  th e  G re a t P lain. In  H u n g a ry , unlike th e  B alkans 
and Italy , m aize is no t used as food for h u m an s.
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B arley  com plem ents m aize in  m an y  regions; it  serves for foraging pigs. 
I t  is grow n a t  the  h ighest crop percen tage  where th e  ra tio  of m aize is low er 
th an  th e  average. In  regions 1, 10 and  9 m a ltin g  barley  has becom e a p rev a len t 
crop. A fte r several decades’ decline, th e  ra tio  of b a rley  is rising again , as it  
can be grow n w ith  fa irly  co n stan t resu lts  in  produce, an d  b y  a sim pler degree
Fig . 2. P roductiv ity  of the growing areas of maize compared with national average 
1 =  fa r below; 2 =  below; 3 =  about; 4 =  above; 5 =  h igh above
of m ech an iza tio n  th a n  is needed for an y  o ther h igh ly  album inous fodder 
crop; th e  increase of th e  bacon stock also heightens th e  need for m ore b a rley .
The c lim atic  conditions for oats are  defin itely  unfavourab le , excep t in  th e  
w estern  an d  th e  m oun ta inous regions. Y et, oats used to  be ra th e r  w ide­
spread , fo r i t  was ind ispensable  for th e  foddering of th e  large horse stock. 
H ow ever, owing to  m ass co llectiv ization , bo th  th e  grow ing of oats an d  b reed ­
ing of horses have  declined re la tive ly  quickly.
The industrial cultures v a ry  betw een  2 to 5% . T hey  showed a m ateria l 
increase a fte r  W orld  W ar II. T oday th e y  m eet th e  requ irem ents of th e  p ro ­
cessing in d u s try , and  therefo re  no considerable w idening  of th e ir  crop a rea  is 
to  be reckoned  w ith  for a while.
The m ost im p o rta n t in d ustria l crop of H ungary , th e  sugar-beet (F ig. 3) 
is p roduced  m ain ly  in  regions 1 and 14. The p rodu c tio n  of sunflow ers for
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th e ir oil show s g re a t flu c tu a tio n s . Before W orld  W ar II, i t  was raised  p ra c ti­
cally as a b o rd e r  crop. S h o rtag es  in  an im al fa ts , due to  th e  w ar and  its a fter- 
m ath , m ade it th e  m ost im p o r ta n t in d u str ia l crop. Since, how ever, H un g arian  
cooking is tra d itio n a lly  averse  to  using v eg e tab le  oil and  insists on use of 
th e  tra d itio n a l la rd , th e  p ro d u c tio n  of sunflow er oil has been reduced  sim ul-
F ig . 3. P roductiv ity  of the growing areas of sugar-beet compared w ith national average 
1 =  far below; 2 =  below ; 3 =  about; \  =  above; 5 =  high above
taneously  w ith  th e  post-w ar re v iv a l of p ig-breeding , and  it is on ly  th e  a d v an ­
tageous ex p o rt d em an d  ih a t keeps the  c u rre n t p roduction  of vegetab le  cook­
ing-oil a t a fa ir  level.
C onsiderable vegetable (Fig. 4) ra is in g  areas are  to  be found only  in  the  cen tra l 
p a r t  of th e  c o u n try  (regions 7, 8 an d  12). N evertheless, th e  vo lum e of export of 
fresh and c a n n e d  vegetables is w o rth  m en tion ing . The high n u m b er of sunny  
hours re su ltin g  fro m  the basin  c h a ra c te r  of H u n g a ry  is very  favourab le  for 
vegetab le-g row ing , p a rtic u la rly  as regards flavour, colour and  v itam in  con­
te n t. An ex p an sio n  of p ro d u c tio n  is expec ted  to  tak e  place in  th e  near fu tu re  
in  the regions b o rd e rin g  th e  a c tu a l cen tre  of th e  co u n try  from  th e  east and 
th e  north ; th e  CM EA m arke t offers good possibilities for expand ing  sales.
Potatoes, (F ig . 5) a fav o u rite  fo o d in  H u n g ary , are  grow n on a considerable area
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in  every  region, b u t th e  crop yield  is u su a lly  low, owing to  th e  s trong  ex p o su re  
to  d ro u g h t. As th e  soils an d  clim atic cond itions in regions 2 and 13 a re  m ore 
favourab le  fo r th is crop, th e  bu lk  of p ro d u c tio n  ough t to  be shifted  to  th e se  
areas. As it happens, in  th ese  tw o regions 10 to  15%  of th e  crop is used  for 
foraging herds.
F i g . 4. Areal ratio of vegetables
1 =  below 0 .8% ; 2 =  0.8 to t .5 % ; 3 =  1.6 to 2.5% ; 4 =  2.6 to 5% ; 5 =  above 5%
T he area  of the rough and soft fodder-crops (Fig. 6) also shows a considerab le 
increase, b u t owing to  th e  low yield of grass-lands, th e  fodder resources are 
insuffic ien t. The p ro d u c tio n  of these fodder crops is m ateria l in  th e  m ain 
ca ttle -b reed ing  regions, w hile in  th e  G re a t P lain, w here th e  sum m ers are 
d ry , i t  u su a lly  fails to  m eet th e  needs of th e  scan ty  c a ttle  stock.
Of th is  p la n t group, lucerne  is m ost w idespread as i t  is th e  m ost d ro u g h t 
re s is tan t. I t  should be  n o ted  th a t  th e  less favourable th e  clim atic conditions 
are  for h ay , th e  m ore favourab le  th e y  are  for grow ing seeds of fodder p lan ts , 
p a rtic u la rly  of legum inous ones. The m ark e ts  for th e ir  e x p o rta tio n  a re  good, 
too.
In  H u n g a ry , crop fa rm ing  on arab le  la n d  shows a w idely  varied  p a tte rn . 
T he p lan ts  charac teris tic  of A tlan tic  E u ro p e  (rye, oats, po ta to ) are favoured ,
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as well as th o se  of th e  w arm  co n tin en ta l zones (w heat, m aize, sugar-beet), 
b u t  sub tropical crops (rice, p a p r ik a , ricinus) an d  even trop ica l ones (arachis) 
a re  also com m on. This g rea t v a r ie ty  is m a in ly  due to  th e  growing season 
being uncom m only  long and  w a rm  for th is la titu d e ; b u t i t  is also a survival 
of sm all-peasant farm ing.
F i g . 5. P roductivity  of the growing areas of potato compared with national average 
1 =  fa r below; 2 =  below; 3 =  about; 4 =  above; 5 =  high above
The output of field-crop fa rm in g  largely varies according to  crop and from  
reg ion  to  region. T ab le  IV show s th e  yields of 1960 for th e  m ost im p o rtan t 
field crops; th e  p ro d u c tio n  of t h a t  y ear equalled  th e  average of m any  years. 
I t  can  be observed  th a t  th e  y ie ld s  are  h ighest in  th e  w estern  regions of th e  
co u n try , owing n o t only to  a m ore  a b u n d a n t ra in fall b u t  also to  a higher 
level of farm ing  skill. In  th e  ce n tra l and  so u th e rn  areas of th e  G rea t P la in  
(regions 11, 14), w h ich  are p o o rest in  p rec ip ita tio n s, th e  crop y ields— except­
in g  a few p lan ts  requ irin g  m u ch  m oistu re— are  a t  least average. In  these 
regions the sh o rta g e  of ra infall is p a r tly  com pensated  by  th e  g rea t fertility  
of th e  chernozem  soils. The low est y ields are recorded  in  th e  C en tra l M ountains 
of N orth  H u n g a ry  an d  on th e  S a n d  R idge of th e  D anube—Tisza Midregion. 
A n in ap p ro p ria te  system  of p ro d u c tio n  resu lting  from self-sufficiency ten-
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dencies is m ostly  responsible for th is. In  th e  n o rth e rn  H ig h lan d  w here  th e  
physical conditions are  obviously  unfavourab le  for grow ing g ra in  crops, 
the  crop ra tio  of b read  g ra in s is n o t an y  low er th a n  it  is in  th e  G re a t P la in . 
H ow ever, th e  sam e conditions, w hich are  very  good for th e  roughages, could 
he b e tte r  u tilized  by  grow ing m ore rough-fodder crops, even a t th e  expense
Fig . 6. P roductiv ity  of the growing areas of lucerne compared w ith national average 
1 =  far below; 2 =  below; 3 =  about; 4 =  above; 5 =  high above
of th e  g ra in  crop areas. In  th e  D an u b e—Tisza M idregion, ry e  tak es  m ore 
th an  1/5 of th e  to ta l crop area, w ith  a y ield  as low as abou t 9 q /h a . T he p lan ts 
th ere  are  m ost sub jec t to  d ro u g h t w here th e y  are raised on soils of b a d  w a te r 
econom y; therefore  th is  region shows th e  low est yields in  th e  c o u n try  for 
m ost p lan ts . A t th e  sam e tim e , th e  conditions there  for all b ranches of h o r ti­
cu ltu re  a re  o u ts tan d in g , even on an  in te rn a tio n a l scale. F o r th is  reason, 
the  m ain ten an ce  of th e  c u rren t e x te n t of field-crop fa rm ing  appears to  be 
im prac tica l. The sam e holds tru e  for region 8, too: in  this zone, w hich produces 
for th e  B u d ap est m ark e t, large-scale grain-grow ing is unreasonab le .
In  several regions th e  low  yields of p o ta to  also raise doub ts  as to  th e  lu c ra ­
tiveness of its  p roduction . On th e  calcareous, d ry , sandy  soils (one could 
h a rd ly  im agine worse cond itions for po ta to ) in regions 8 and 12, i t  accounts
T a b l e  IV
Yields of the principal field crops (q/ha, 1960)









1. L ittle P la in ............................................. 17.6 10.2 16.4 21.5 17.0 27.6 269 34.9 10.2 118 31.6
2. South-W est T ra n sd a n u b ia ................. 14.9 10.0 18.2 18.4 16.3 27.4 263 31.9 10.3 136 35.6
3. Transdanubian Central Mountains . . 14.4 11.6 14.8 18.2 13.9 27.4 256 54.9 8.7 93 26.7
4. Balaton R e g io n ..................................... 14.9 11.8 15.1 18.7 14.9 26.3 257 37.1 10.3 122 29.0
5. Mezőföld ................................................. 15.8 12.2 18.6 18.2 13.8 25.5 240 37.6 10.3 121 19.0
6. South-East T ransdanubia ................. 15.1 10.2 17.7 16.2 14.5 26.1 261 31.1 10.0 107 24.6
7. Danube V a lle y ....................................... 16.5 12.1 19.4 17.3 18.0 22.1 236 36.6 10.1 97 17.7
8. Surroundings of B u d a p e s t................. 14.9 10.9 15.9 18.0 11.9 21.4 205 17.0 7.2 65 16.3
9. Central Mountains of North Hungary 
10. Foreland of the Central Mountains of
12.1 9.7 11.9 15.1 10.0 22.6 228 25.6 7.8 112 27.6
North H ungary ..................................... 13.1 11.9 16.3 16.5 13.1 24.9 206 32.1 10.6 98 24.4
11. Tisza Region ......................................... 15.6 10.7 19.4 17.9 10.7 23.6 241 40.5 12.4 94 16.7
12. Danube— Tisza M id reg io n ................. 14.5 9.2 22.1 14.8 11.7 1.5.3 199 29.4 4.3 58 21.4
13. Nyírség and Szatrnár-Bereg Plain . . 14.9 12.9 17.7 17.3 13.3 21.2 235 37.5 7.8 97 38.4
14. South-East G reat P l a i n ...................... 15.7 10.7 20.2 18.9 13.6 22.4 218 41.0 10.9 67 25.6
* In terms of the m oisture percentage in May 
* * Fibre 
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fo r  4 to  6 %  of th e  to ta l  crop area, th o u g h  its average y ie ld  is only 60 to  
70 q /h a .
These casual observations ind ica te  th a t  the ag ricu ltu re  based on large- 
scale fa rm ing  m u st, by  all m eans, m odify its cu rren t sy s te m  of p roduc tion . 
A n inverse ra tio  is freq u en tly  found betw een  th e  size of th e  crop area  an d  
th e  yields. In  o rd e r to  d em o n stra te  th is , th e  ratios of crop -percen tage  o rders 
versus th e  y ield  orders of th e  respective regions are p resen ted  in  T ab le  V. 
(This p rob lem  has a lread y  been tre a te d  m ore fully on th e  scale of m unic ipal 
d istric ts .) In  th is v e ry  sim ple m ethod  the crop-percentage orders of th e  regions 
h av e  been d iv ided  by  th e ir  y ield  orders. If th e  value of th e  ra tio  is ab o u t 1, 
th e  crop area and  th e  yield are  com m ensura te  (e.g. low  y ield , sm all a rea l 
p ro p o rtio n ); if it is 2 or m ore, a high yield is shown aga in st a low ra te  of crop 
a rea ; and if it is 0.8 or less, th e  respective crop is raised on  a large area  w ith  
a low yield.
W h a t has been  s ta te d  above is also evidenced by  T ab le  V. For exam ple: 
in th e  m o u n ta in o u s region 9, m ost of th e  cereals give a v e ry  low y ield ; th e  
p o ta to  areas ou g h t to be reduced  in th e  sands of the G re a t P la in , w hile th e y  
should  he ex ten d ed  in th e  acid and  ra in y  sands of T ran sd an u b ia , etc. A t th e y  
sam e tim e, th e  m aize-grow ing areas can be regarded as p ro p e rly  d is tr ib u ted : 
m aize y ields a sa tis fac to ry  crop in th e  w estern  regions, so no considerab le  
increase of its  a c tu a l area is required . In  th e  S and  Ridge of th e  D anube—T isza 
M idregion th e  m aize is p roduced  ex tensively  to  com pensate  for lack of o th e r  
fodder crops, w hich  again  w ould not be an y  b e tte r if g row n there . H ow ever, 
it w ould be w o rth  while rep lacing  it, a t least in p art, b y  broom corn  varie ties  
acclim atized  to  sand  soils.
All th e  b ranches of dom estic crop-farm ing  have been discussed u n d er th e  
lan d  u tiliza tio n  form s, w ith  th e  exception  of fruit-production, w hich c a n n o t 
be linked up w ith  any  form  of land  u tiliza tio n  in H u n g a ry . A few decades 
ago fru it was grow n alm ost exclusively for self-sufficiency; fru it-trees  h ad  been  
p lan ted  in  household  gardens, in v in ey ard s, sporad ically  on arab le  lan d s , 
along th e  roads, etc. Specialized orchards on a com m ercial scale were d e v e l­
oped only  betw een  th e  tw o w ars, b u t h av e  never b een  rea lly  successful. 
A ft er W orld  W a r II large m arke ting  o rchards were se t u p  on s ta te  fa rm s, 
an d  m ore recen tly  b y  fa rm ers’ co-operatives; and since 1960 (by th e  reco m ­
m endation  of th e  CMEA) a very  ex tensive  p lan ting  has been u n d e rtak en . 
T h e  fru it- tree  sto ck  was m easured  la s t in  1959, when o n ly  9 %  of to ta l  fell 
to  com m ercial o rchards. A t presen t, th e ir  estim ated  p ro p o rtio n  is 12 to  15% , 
w hich, how ever, m ay  v a ry  according to  th e  species of fru it. W in te r-ap p le , 
fo r instance , th e  m ost im p o rta n t export f ru it of H u n g ary , am ounts to  4 0 % . 
In  th e  m ain  cen tre  of w in te r-app le  p roduc tion , no tab ly  in  region 13, th e  ra tio  
of th e  com m ercial o rchards is th ree  tim es higher th a n  th e  national average . 
T h e  fru it- tre e  s to ck  is p ro m in en t in  regions 8 and 12: th e se  tw o regions h av e  
fu lly  1/4 of th e  n a tio n a l to ta l  of 87 m illion trees. A considerab le  n u m b er of 
th e  fru it-trees  a re  grow n in  v ineyards (Table VI).
P lum , as req u irin g  th e  leas t tending , is th e  m ost w idespread  of all th e  f ru it  
species. A pple, peach  and  aprico t are m ost im p o rtan t for bo th  dom estic  
m ark e t and  for exports. B y  th e  tim e  th e  recen t p lan tings becom e p ro d u c tiv e , 




T a b l e  V
Ratios of crop-percentage orders versus yield orders of the regions









1. Little P la in .......................................................... !) 0 .7 1.33 3 2 12 2 1.5 0.67
2 . South-W est T ra n sd a n u b ia .............................. 0.85 0.33 0.83 3 0.33 6.5 5.5 2 2
3. Transdanubian Central M ountains............... 0.91 0.83 0 .7 7 0 .8 0.33 3.33 2.4 0.27 0.5
4 . Balaton Region ................................................. 1.2 0.6 0.60 2 1.2 2 2 2 2.2
5. Mezőföld .............................................................. 2.6 5.5 0.6 1*5 1 .2 0.3 0.85 3.6 0.63
6. South-East Transdanubia .............................. 0.83 1.2 0.14 0.83 1 .2 1 3 1.6 0.75
7. Danube V a lle y ................................................... 3.5 3 0.67 1 .2 10 0.09 0.62 1 .5 0.83
8. Surroundings of B u d a p e s t..............................
9. Central Mountains of N orth H ungary .........
10. Foreland of the Central Mountains of North
1.3 0.85 0.36 1 1.2 0.5 0.77 0.53 0.78
0.28 0.61 1 0.08 0.22 1 .5 1.3 1 0.2
H ungary .............................................................. 0.23 2.5 1.3 0.18 0 .8 1 .2 0.33 1.1 0.55
1 1 . Tisza Region ...................................................... 0 .4 1.5 2.2 0.62 0.85 0 .8 8 0.5 1 .3 0.62
12. Danube—Tisza Midregion .............................. 1 .2 0 .0 7 7 0.92 1 0.28 1 0.64 1 .4
1 3 . Nyírség and Szatmár-Bereg P la in ............... 1.3 2 1.37 1.4 1.44 0.85 0.77 0.11 12









T a b l e  VI
Structure of the fruit-tree stock iu 1959 (%)





1. L ittle  Plain ..................................... 14.8 9.2 5.8 4.1 37.8 5.2 9.0 13.5 100.0 8.4
2. South-West T ra n sd a n u b ia ........... 19.2 8.0 4.2 4.1 30.7 2.7 11.5 13.0 100.0 6.2
3. Transdanubian Central Mountains 11.0 8.2 5.3 5.8 35.3 5.0 10.7 12.7 100.0 5.1
4. Balaton R e g io n .............................. 10.7 8.5 4.7 5.4 30.4 0.4 14.7 19.2 100.0 6.5
5. Mezőföld ........................................... 9.3 5.9 5.4 9.9 28.7 9.5 14.7 16.6 100.0 9.7
6. South-East Transdanubia ........... 8.0 5.0 3.9 9.7 .39.1 4.4 17.5 12.4 100.0 7.8
7. Danube V a lley ................................ 14.2 4.5 3.8 13.8 28.2 10.0 12.9 12.0 100.0 11.5
8. Surroundings of B u d a p e s t...........
9. Central Mountains of North
10.3 G.O 0.0 8.9 28.1 9.1 20.4 11.2 100.0 9.2
H ungary ...........................................
10. Foreland of the Central Mountains
11.4 5.7 577 2.9 57.3 2.5 6.0
00 100.0 5.8
of North H ungary ........................ 13.1 0.8 8.8 4.0 41.8 6.3 9.0 10.2 100.0 6.8
11. Tisza Region .................................. 12.1 4.0 3.0 12.2 44.6 6.1 7.0 9.8 100.0 7.2
12. Danube—Tisza M id reg io n ........... 21.1 5.0 2.9 15.7 21.0 13.3 16.3 0.2 100.0 7.3
13. Nyírség and Szatmár-Bereg Plain 37.4 2.9 2.3 8.8 33.0 2.5 5.0 7.5 100.0 28.4
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in  E urope. E v e ry  reg ion  is su itab le  for fru it-grow ing , an d  so are those  m o u n ­
ta inous and  san d y  areas w here — as has a lready  been  sta ted  — th e  yields 
of field crops a re  low  anyw ay . F ru i t  p ro d u c tio n  in  these regions m igh t 
develop so as to  becom e one of th e  principal con tribu to rs to  econom ic 
p rosperity .
The w ide range  of n a tu ra l and a rtific ia l fodder resources, as lis ted  above, 
m akes i t  ev id en t t h a t  pig- and p o u ltry -  b reeding, an d  cereals and m aize for 
consum ption , a re  th e  m ost sign ifican t elem ents in  stock-farming, w hereas 
ca ttle -b reed ing  is m ore  subo rd in a te  in  H u ngary  th a n  i t  is in w estern E urope.
The tra d itio n a l m eth o d  for e s tim a tin g  th e  com position  of livestock  uses 
an im al un its . (In  H u n g a ry  one an im al u n it =  500 kg  live w eight; accord ing  
to  th e  average co m p u ted  by  age an d  sex: 1 c a ttle  =  i  anim al un it, 1 horse =  
=  0.8, 1 pig =  0 .116  and 1 sheep =  0.05.) An analysis of th e  com position  
of th e  livestock  b y  anim al u n its  p rov ides only v e ry  general in fo rm ation , 
because i t  does n o t figure w ith th e  differences in  y ie ld , and over-estim ates 
th e  horse stock , e tc . N evertheless, fa irly  reliable d a ta  can be o b ta ined  b y  i t  
as to  th e  ra tio s of th e  individual an im al species in  th e  various regions.
Table VII
The composition of th e  livestock shown in animal units
R e g i o n s Cattle Pig Horse Sheep Total
1* L ittle P la in ................................................ 70.6 15.8 12.0 1.6 100
2. South-W est T ra n sd a n u b ia ................... 69.2 14.8 15.0 1.0 100
3. Transdanubian C entral Mountains . . . 69.8 14.8 12.5 2.9 100
4. Balaton R e g io n ....................................... 64.1 16.9 14.7 4.3 100
5. Mező föld .................................................... 48.4 26.0 20.7 4.9 100
6. South-East T ransdanubia ................... 54.1 23.2 19.3 3.4 100
7. Danube V a lle y .......................................... 40.6 27.2 25.4 6.8 100
8. Surroundings of B u d a p e s t................... 50.5 25.6 20.7 3.2 100
9. Central M ountains of North H ungary 
10. Foreland of the C entral Mountains of
65.9 13.5 15.4 5.2 100
N orth H ungary ....................................... 65.8 14.9 16.5 2.8 100
11. Tisza Region ............................................ 51.3 25.4 15.3 8.0 100
12. D anube—Tisza M id re g io n ................... 43.9 24.7 26.6 4.8 100
13. Nyírség and Szatm ar-Bereg Plain . . . 60.7 19.2 15.2 4.9 100
14. South-W est G reat P la in  ...................... 51.6 35.9 8.8 3.7 100
Cattle-holding (F ig. 7) appears to  be im p o r ta n t in  th e  regions of w estern  T rans- 
dan u b ia , in  th e  m o u n ta inous regions an d  in  th e  N yírség. I t  does no t h av e  th e  
defin ite  ch a rac te r of a da iry  econom y in  e ither of th e  regions (the ra tio  of 
m ilk ing  cows av erag in g  45% ); c a tt le  a re  bred for b o th  milk and beef p ro ­
duction . The m ost w idesp read  bovine v a r ie ty , th e  so-called H ungarian  m o ttled  
cross-breed, has also been bred for m ixed  u tiliza tio n . Owing to  difficulties 
in  foraging, th e  m ilk  y ield  is low (2300 litres per y ea r); and  y e t am ong th e  
CMEA n a tions it is on ly  in  th e  G erm an  D em ocratic  R epub lic  th a t  th e  yields 
are  b e tte r . In  regions 1 and 2, th e  ca ttle -b reed in g  is k e p t a t  a fairly high level, 
th e  fodder resources being  also fav o u rab le  there . In  region 13, th e  sto ck  is
GEOGRAPHICAL TYPES OF AGRICULTURE 79
considerab le b u t  has no  m ateria l y ie ld , since ca ttle  th e re  a re  used as d ra u g h t 
an im als on th e  loose san d y  soils.
Pig-holding (Fig. 8) is m ost im p o r ta n t in  the  eastern  T ran sd an u h ia  an d  in  th e  
T rans-T isza Region, i.e. in  th e  chief m aize belts. I t  is n o tew o rth y  th a t  th e  
to ta l num ber of pigs exceeds th a t  of c a ttle  by th ree  tim es (6 m illion against
F i g . 7. Productivity of the areas of cattle-breeding compared w ith national average 
1 =  fa r below; 2 =  below; 3 =  abou t; 4  =  above; 5 =  high above 
After István  Asztalos
2 m illion; according to  stock tak in g  la s t March) bu t in  th e  so u th ern  G rea t 
P la in  (region 14) th e  ra tio  is 1 : 5, and  in region 2 it is only  1 : 1.2. The m a jo rity  
of th e  porker stock resu lted  from  th e  cross-breeding of lard-pigs an d  bacon- 
pigs; th e  dom estic d em an d  chiefly needs fatm eat.
T he horse stock show ed hard ly  an y  decrease during th e  first 60 years of the  
2 0 th  cen tu ry  (d isregard ing  a tem p o ra ry  decrease d u rin g  th e  w ar-years), 
as th e  m echan ization  of ag ricu ltu re  m ad e  slow progress. T he num ber of horses 
was alm ost half of th a t  of th e  c a ttle  stock even ten  years  ago. This w as p a r tly  
due  to  th e  se ttlem en t sy stem  p ecu liar to  th e  G reat P la in  (lack of good roads, 
sca tte red  farm steads fo r th e  p o p u la tio n  for w hich horses used to  p rov ide  
tra n sp o rt facilities) an d  also to  a tra d itio n a l favouring  of horses. O w ing to  
m ass collectiv ization , an d  ag ricu ltu ra l m echanization , since 1960, th e  horse 
stock  has rap id ly  decreased. H ow ever, the  d is trib u tio n  of the  stock  still
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appears to  be in fluenced  b y  th e  p a rticu la r to p o g rap h y  and  by  th e  scattered  
fa rm stead -se ttlem en t.
In  the firs t h a lf of the  1 9 th  cen tu ry  sheep-breeding w as one of the most 
im p o rtan t fac to rs  in  H u n g a ria n  ru ra l econom y, b u t la te r  on it  could not 
avoid  the q u ick  decline th a t o ccu rred  th ro u g h o u t E urope. S ince W orld W ar II
F i g . 8. P roductiv ity  of the areas of pig-breeding com pared with national average 
1 =  far below; 2 =  below 3 =  about; 4 =  above; 5 =  high above 
After István A sztalos
a considerable g ro w th  has ta k e n  place, an d  a t  p resen t th e  stock  num bers 
nearly  2.5 m illion  sheep. T h e  new  big farm s, o ften  short of lab o u r, are liable 
to  utilize th e ir  g rasslands b y  sheep-grazing, w h ich  requires th e  least possible 
m anpow er. T his sheep-grazing  is d is trib u ted  everyw here th e re  are pastures 
of sandy or sziksoils of low g rass yield.
Poultry-farming  p lays an  im p o r ta n t  role in  th e  anim al h u sb a n d ry  of H u n ­
gary . The v a lu e  of its  y ie ld  is sligh tly  in fe rio r to  th a t  of cattle-breeding, 
an d  in some reg ions i t  m akes u p  one of th e  m ain  charac teristics of production  
(region 14). T h e  a rea l d is tr ib u tio n  of to ta l s to ck  shows no g rea t varie ty , 
as even n o n -ag ricu ltu ra l lab o u re rs  (ap a rt from  th e  big tow ns) raise poultry
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for self-sufficiency. I ts  p roduction  is conducted  on a com m ercial scale in  
regions 12 an d  14. T he tra d itio n a l ex tensive pou ltry -fa rm in g  could be d evel­
oped in th e  sca tte red  fa rm stead s’ system , u n d er th e  conditions of w hich th e  
w aste  of field-crop could be u tilized  by  pou ltry . In  recen t years th e  n u m b er 
of m odern , in tensive  broiler- and  egg-farm s has been increased, an d  con­
siderable am o u n ts  of s laugh tered  p o u ltry  are exported  from  H ungary .
M ost b ran ch es of stock-farm ing  are focused on m ea t p roduction . T herefore, 
H u n g a ry ’s an n u a l m eat p roduction  per cap ita  is b y  fa r th e  h ighest (86 kg) 
am ong th e  CMEA n a tions and  is sufficient to  perm it considerable export.
The d en sity  of th e  m ain  live-stocks in  th e  ag ricu ltu ra l areas is show n 
in Table V III.
T a b l e  VIII
Density of livestocks per 100 ha of agricultural land
R e g i o n s Cattle Pig Horse Sheep Poultry
1. Little P la in ................................................ 38.2 65.0 7.3 10.3 462
2. South-W est T ra n sd a n u b ia .................... 42.6 64.0 8.8 6.6 450
3. Transdanubian Central M ountains . . . 33.1 49.4 5.9 15.1 430
4. Balaton R e g io n ....................................... 30.2 51.9 6.9 18.2 452
5. Mezőföld .................................................... 22.0 82.5 9.3 24.5 464
6. South-East Transdanubia ................... 26.7 89.1 10.2 21.3 470
7. Danube V a lle y ......................................... 17.4 81.8 10.4 32.5 381
8. Surroundings of B u d a p e s t................... 11.7 41.7 4.8 8.3 272
9. Central M ountains of N orth  H ungary 34.5 49.3 8.0 30.5 301
10. Foreland of the Central Mountains of 
North H u n g a r y ....................................... 33.0 52.2 8.3 15.8 389
11. Tisza Region ........................................... 23.6 82.1 7.0 41.2 384
12. D anube—Tisza Midregion .................... 18.4 72.5 10.5 21.9 346
13. Nyírség and Szatm ár-Bereg Plain . . . . 36.9 82.6 9.3 33.7 445
14. South-W est G reat Plain ...................... 23.2 114.0 3.9 18.3 502
The ch arac teris tics  of th e  ind iv idual b ranches of ag ricu ltu ra l p roduction  
have  been set fo rth  in  th e  above tab le , for all th e  regions. In  th e  following, 
we in ten d  to  p resen t th e  characteristics of each region.
Characterization of the individual agricultural regions
(1) The Little P lain , a P liocene-P leistocene depression, is s itu a te d  in  th e  
n o rth -w este rn  p a r t of th e  coun try . Its  fla t surface is of a low land ch a rac te r , 
and  is su b s tra te d  by  th e  huge alluvial fan  of th e  D anube. U nlike in  th e  G rea t 
P la in , loess fo rm atio n  has p layed  no significant role in  its  m orphogenesis. 
So th e  d u s ts  deposited  on th e  w estern  edges, because of th e  ra th e r  cool and  
w et c lim ate , resu lted  in  th e  fo rm ation  of glacial loam s in stead  of loesses.
The c lim ate  of th e  region is co n tin en ta l, b u t i t  also shows m any  oceanic 
fea tu res, so i t  is a lto g e th er m ore balanced  th a n  th a t  of th e  G rea t P la in . The 
am oun t of hea t and in so la tion  is re la tiv e ly  low, in ad eq u a te  for crops req u irin g
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m uch heat. (In  th e  grow ing season  th e  am o u n t of h ea t ranges from  2900 to  
3100 °C, w ith  an  increase  to  th e  east.) B ad  frosts are  f req u en t in  th e  early  
sp ring  and early  a u tu m n . T he ra in fa ll is b u t  a l i t t le  h igher th a n  in  th e  G rea t 
P la in , b u t is m u ch  m ore reg u la r, so d ro u g h ts  seldom  endanger th e  crop.
I ts  h y d ro g rap h y  is good, g re a t s to res of g ro u n d w ate r are  supplied . H ow ever, 
owing perhaps to  th e  regu lar d is tr ib u tio n  of ra in fa ll, lan d  irrig a tio n  has been 
neglected, th o u g h  i t  w ould considerab ly  increase th e  y ields of g rasslands 
an d  pastures.
Fig . 9. The level of agricultural production (in terms of production value per 1 cadastral 
yoke)
A fter László Simon
Soil-geography ex h ib its  a v a ried  p a tte rn  here. The v a s t c en tra l area is 
covered by  th e  fe r tile  floodplain  soils of th e  D anube and th e  R ába. These 
soils, like th e  loessy  ones in  th e  easte rn  zone, show a chernozem  character. 
T h e  soils in  th e  w este rn  m arg in a l zone are low er in  q u a lity . T he p e a ty  soils 
in  th e  n o rth -w est, in  th e  a rea  of th e  fo rm er H anság  Sw am p, are  su itab le  
o n ly  for ce rta in  crops, and th e  risk  of defla tion  is also g rea t. The m ounta inous 
landscape, b o rd e rin g  th e  L ittle  P la in  from  th e  w est (S ubalp ine  Region) 
m a y  be ch a rac terized  b y  a b leached  fo rest soil (podsol) w ith  an  acid reaction , 
a b ad  w ater reg im e. I t  has been  la rg e ly  eroded.
The fertile soils of th e  level su rface  are fav o u rab le  for field-crop farm ing. 
T h e  clim ate, re la tiv e ly  cool an d  w ith  a b u n d a n t p rec ip ita tio n , reduces th e  
risk s  of y ield  f lu c tu a tio n , an d  fav o u rs  grass and  rough fodder crops, b u t 
precludes som e p la n ts  w hich req u ire  high h ea t.
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T he ag ricu ltu re  in  genera l displays a s ta n d a rd  largely  exceeding th e  natio n a l 
average, an d  m ay be classified as ca ttle -b reed in g  type . The high level of p ro ­
duction  is due to  a favourab le  h isto rica l evolu tion , for field-crop farm ing  
was f irs t developed here  in  H u n g ary . T he region did no t suffer from  th e  
T urk ish  ru le  in  th e  1 6 th  and  17th cen tu ries, so cap ita listic  p ro d u c tio n  could 
be s ta r te d  here  q u ite  early . W hereas th e  la tifu n d ia  in  th e  G rea t P la in  had  
preserved  m any  feudalistic  features u n til as la te  as th e  eve of W orld W ar II, 
the fa rm s in the  L ittle  P la in  could keep level w ith  the  C en tra l-E u ro p ean  
(A ustro-G erm an) developm ent. In  ad d itio n , th e  sm all-peasant holdings had  
no t been  parcelled o u t to  such an  e x te n t as th e y  had  been in the G re a t P la in ; 
th e  considerab le in d u s try  in  th e  region, absorb ing  th e  surplus of ag ricu ltu ra l 
labour, co n trib u ted  m uch to  this. S ince th e  peasan ts here h ad  never been 
averse to  m odern techn iques, th e  reo rgan iza tion  of ag ricu ltu re  was com pleted  
first in  th is  region, in  1960.
The ca ttle -b reed ing  w as developed on th e  basis of local conditions fav o u r­
able for fodder p roduc tion . B oth  grass (m eadows) and roughage (lucerne, 
red  clover) give an a b u n d a n t yield. C a ttle  are chiefly bred  for d a iry  farm ing  
(this is u n iq u e  in th e  co u n try ), w hich brings ab o u t an  im p o rta n t m ilk-process­
ing in d u s try  and a developed bacon-farm ing . A nim al h u sb an d ry  plays 
a p ro m in en t role b o th  in  th e  s tru c tu re  of p rodu c tio n  value and  in  m ark e t 
p roduction .
In  crop-farm ing, w hich is no t insign ifican t, we m ay  lay stress on th e  in d u s­
tria l crops, especially sugar-beet and  som e special cultures, such as chicory, 
raised  only  here in  H u n g ary . The b u lk  of b a rley  is utilized as an  in d u stria l 
crop (m altin g  barley ).
The fu tu re  of th e  region, how ever, calls fo r a still m ore in ten s iv e  ca ttle - 
b reeding. This raises m an y  problem s, because raising  ca ttle  a t  p revailing  
costs of th e  fodder resu lts  in  an in a d e q u a te  y ield  in  da iry  p roduce  (which 
seems to  be high only  in  re la tion  to th e  na tio n a l average). Since th e  econom ic 
conditions for beef p rodu c tio n  are good, som etim es th e  b rood  an im als are 
fa tte n e d  and  slaugh tered .
(2) South-West Transdanubia is ch a rac te ris tica lly  a rolling co u n try . In  its 
n o rth e rn  p a r t  th e  g ravel sheet of the  riv e r R áb a  is exposed, b u t th e  g rea test 
p a rt of th e  region is covered b y  spots of glacial loam s and P a n n o n ia n  loose, 
sandy-c layey  sed im ents.
Long, s tra ig h t, para lle l, m erid ional valleys form ed betw een  th e  rivers 
Zala an d  M ura are responsib le for th e  peculiar physiognom y of the  relief. 
T hey  c u t up th e  su rface  in to  ridges of low elevation.
As to  th e  clim ate, th is  region of H u n g a ry  is th e  m ost a b u n d a n t in  ra infall; 
the  A tla n tic  influence is m ost pronounced . The flu c tu a tio n  of th e  m ean  annual 
te m p e ra tu re  is m odera te . The annual p rec ip ita tio n s v a ry  from  800 to  fOOO mm. 
The c lim atic  conditions offer possibilities for subalp ine farm ing . T he surface 
d ra in ag e  shows a dense netw ork  a rran g em en t.
I ts  soils are m ostly  acid and  no t of good q u a lity . On th e  ridges, podsolic 
brow n fo rest soils h a v e  been form ed, b u t  such ones in  th e  easte rn  zone are 
less leached . In  th e  valleys th ere  lie m eadow  and  boggy soils. On th e  slopes 
bordering  th e  valleys th e  soil erosion is very  active, owing to  a b u n d a n t 
p rec ip ita tion .
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T he gentle liill-sides are u tilized  as a rab le  lands, th o u g h  to a sm aller e x te n t 
th a n  th a t  of th e  p la in  regions. T h e  w aterlogged b o ttom s of the valleys are  
generally  covered  b y  meadows. H ill pastu res are  also common.
Field crops req u irin g  much h ea t are  precluded , and  also th e  p lan ts  p re ­
ferring  calcareous soils. A t th e  sam e tim e, th e  conditions are excellent for 
producing roughages.
Fig. 10. Geographical types of the H ungarian  agriculture
The ty p e  of p ro d u c tio n  is fu n d am en ta lly  ca ttle -b reed ing , b u t it  differs in 
m an y  respects from  th a t  of region 1.
The role of p a s tu re s  in ca ttle -b reed in g  is m ore im p o rta n t here th a n  in  
a n y  o ther region of th e  cou n try . T hese p as tu re s , w hich ex tend  in  gentle  
slopes a b u n d an t in  ra in fa ll, give y ie ld s enough for ca ttle -farm ing , w hich is 
of a m ixed ty p e : beef-p roduction  an d  d a iry ing ; and  a lthough th e  la t te r  
co n trib u tes  fa irly  w ell to  th e  n a tio n a l to ta l considering th e  num ber of cows, 
its  s tan d a rd  is lo w er th a n  in  region 1. T he ra tio  of c a ttle  to  pigs is th e  highest 
h e re , b u t th e  p ig  s to ck  is also considerab le .
T he s tru c tu re  of crop-farm ing  is also d ifferen t from  th a t  of region 1. 
M arkedly  high is th e  ra tio  of b read  g ra in s; w heat is raised  in  equal q u a n tity
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w ith  rye. In  th e  roughage crop, lucerne  is replaced b y  red  clover. T he b read  
grains an d  fodder crops account fo r 8 5 %  of the to ta l  crop area. A m ong th e  
o ther p la n ts , only th e  p o ta to  p roduce is w orthy of m en tion .
In  th e  zone close to  L ake B ala to n , a com m ercial fru it-p ro d u c in g  a rea  is 
being developed.
The p ro duc tion  ty p e  m ust be fu r th e r  developed along lines of ca ttle - 
breeding. T he b read  grains need n o t necessarily be grow n a t the  p re sen t ra te . 
The soils should  be im proved  over la rg e  areas. W ith  a view  to  overcom ing 
erosion, i t  w ould be p rac tica l to  tu rn  in to  pastures th o se  arable lan d s ly ing 
on slopes, w hich are of poor q u a lity  anyw ay. T he conditions are  ra th e r  
good for developing th e  p roduction  of la te-ripening  w in ter app les. The 
crop area  of p o ta to  should  also be  enlarged in o rd er to  d isbu rden  o ther 
regions.
F a irly  ex tended  v ine areas are cu ltiv a ted  for self-sufficiency. As m ost of 
the w ines produced  are  of a very  low q u a lity , th e  v ine areas will m o st likely 
be reduced .
(3) The Transdanubian Central M ountains m ade u p  m ain ly  of Mesozoic 
rocks, s tre tc h  from  th e  sou thw est to  th e  n o rth -east, sep ara tin g  th e  L ittle  
P lain an d  th e  G rea t P la in  from  one another. The in d iv id u a l b locks of the  
range a re  severed by  w ide tran sv erse  valleys and fa u lt troughs.
A lthough  th e  region is well ra in ed  upon, the  su rface  d rainage is scarce, 
because th e  lim estones of (he m o un ta in s absorb a g rea t deal of w ate r.
The landscape used to  be en tire ly  covered by fo rests (which now  accoun t 
for ab o u t 50%  of th e  area), so fo rest soils rep resen t th e  p red o m in an t 
soil ty p e  here. They m o stly  have  a th in  and  very poor fe rtile  layer, an d  th ey  
are in ten siv e ly  eroded.
In  th is  region (which is one of th e  m ost im p o rtan t m in ing  d is tric ts  of the  
co u n try , also having  th e  only deposits of b aux ite  an d  m anganese ores in 
H ungary) ag ricu ltu re  is a subsid iary  b ranch . Owing to  ra p id  in d u stria liza tio n , 
th e  popu lace  shows a tran s itio n -s tru c tu re ; the  m a jo rity  of th e  m ales are 
n o n -ag ricu ltu ra l b readw inners; m ostly  th e  females or aged males are  engaged 
in th e  co -operative farm s, so th e ir  incom e derives from  double econom y. 
The ag ricu ltu ra l m anpow er is of lim ited  value, w hich influences th e  level 
and s tru c tu re  of ru ra l p roduction  fo r th e  worse.
L ittle  of th e  surface of th e  gen tle  slopes can be u tilized  by  ag ricu ltu re , 
which is conducted  m ostly  in  th e  ag ra rian  “ isles” form ed in  basins, valleys 
and  a t  m o u n ta in  feet. Q u ite  a n u m b er of farm s are  ru n  for self-sufficiency 
by  the  half-m iner or p a rt- tim e  w orker families; considerab le q u a n titie s  of 
m aize a re  grow n, m ostly  u tilized  as fodder for pigs fa tte n e d  by  th e  non -ag ri­
cu ltu ra l popu la tion . T he p a rt- tim e  farm ers sow cash crop only occasionally: 
hard ly  an y  in d u stria l c ro p s — i.e. pu re ly  cash crops —  are  produced . This 
so rt of farm ing  does no t show an y  specialization, therefo re  ag ricu ltu ra l 
p rodu c tio n  is classified as m ix ed -ty p e  farm ing.
Since th e  m oun ta in s, w hich are  m ade up m ostly  of lim estones an d  dolo­
m ites, a re  highly  eroded, th e  p astu res , w hich are fa irly  ex tended , y ie ld  b u t 
a very  po o r grass.
The re la tiv e ly  cool and  hum id  c lim ate , however, favours a good fodder 
produce in  the  basins and  valleys, w here ca ttle-hold ing  prospers. B u t even
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F ig . 11. Land utilization in one of the basins of the Transdanubian Central Mountains (region 3)
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th e  poorly-grassed p astu res, w hich occupy m uch la rg e r areas here  th a n  in 
th e  regions discussed above, p rov ide  m eans for sheep-grazing.
O n th e  sou thw ard  slope of th e  fau lt trough  run n in g  betw een  th e  B akony  
M ts an d  th e  V értes M ts, a ra th e r  good w ine-d istric t (M ór W ine-D istric t), 
has been  developed. Som e fru it-g row ing  also takes p lace on th e  slopes. The 
b a rre n  hill-sides could be used for b e rry  growing fa irly  well (rasp b erry , black 
c u rra n t, etc.); th e  p roduce of the  first p lan ta tions has been excellent.
As th e  region possesses l i ttle  area  su itab le  for ag ricu ltu re , specialization  
oug h t to  be developed along th e  line of cattle-holding.
(4) The Balaton Region is a sm all a rea  and  properly  com prises th e  m arginal 
zones of th e  su rround ing  landscapes; i t  has been c o n trac ted  in to  one region 
by  th e  un iform  p a tte rn  of ho liday  resorts.
L ak e  B ala ton , th e  larg est fresh -w ater lake of H u n g a ry  (and of C entral 
E urope), lies in  a recen t fau lt tro u g h . The lake has a su rface  a rea  of 600 km 2, 
its w a te r  is shallow: its  dep ths average  betw een 3 an d  4 m.
T he n o rth e rn  shore of L ake B a la to n  is bordered by  th e  so u th e rn  foreland  
of th e  B akony  Mts. This bench-land  is called B ala ton  H ill-coun try . I ts  eastern  
p a r t  is m ade up of dolom ites, w hile in  th e  w est th e  b a sa lt sheets a re  com m on. 
The la t te r  zone is covered w ith  loessy soil mingled w ith  pyroclastic  m ateria ls 
w hich is excellent for v ine-grow ing. This region in  general, b u t especially  
on th e  leew ard, so u th e rn  slopes of th e  B akony M ountains w hich ab o u n d  in 
v in ey ard s and  o rchards, shows m an y  m ed ite rranean  fea tu res.
T he ridges of th e  Som ogy H ill C oun try , bearing a th ic k  loess series, run  
sq u are ly  up  to  th e  so u th e rn  shore of th e  lake. In  th e  w estern  zone, w a te r­
logged, boggy areas ex ten d  in to  th e  w ide flats of th e  ridges. The soils of the  
valleys and  slopes are  good chernozem s, form ed on loesses. On th e  short 
slopes th e re  is a tendency  to  soil erosion. On th is so u th e rn  shore a lm o st all 
th e  p la n t crops indigenous to  H u n g a ry  can be raised.
T he B ala to n  R egion as an  ag ricu ltu ra l e n tity  has a special charac ter. 
M ore th a n  1 m illion v isito rs y ea rly  m ake an im m ense m ark e t, th o u g h  for 
a re la tiv e ly  sho rt period (June-Septem ber) and  m ain ly  fo r fru its  an d  vege­
tab les. T he ag ricu ltu ra l areas along th e  lake shore h av e  a lread y  been  tu rn ed  
in to  sum m er reso rt places, b u t th e  h in terlands are s till ag ra rian , belonging 
m ain ly  to th e  s ta te  farm s.
T he ty p e  of p roduction  can  be classified as a v ine- and  fru it-grow ing , 
especially  on th e  n o rth e rn  shore. T he B ala ton  H ill-co u n try  is tra d itio n a lly  
a w ine-d istric t, th e  second one in  ra n k  and  ex ten t in  th e  co u n try , w here  v ine­
grow ing  goes back  as fa r  as th e  R o m an  epoch. The con tinuous b e lt of vine 
p lan ta tio n s  stre tches along th e  near-shore slopes. T he wines of th is  region, 
su rpassed  in  q u a lity  only b y  th e  fam ous T okay w ine, are  also im p o rta n t 
from  th e  po in t of view  of ex p o rta tio n . The clim ate, w hich  is la rge ly  affected 
b y  M editerranean  influences, favours some special b ranches of p ro duc tion  
such as arom atic  and  vo la tile  oil crops (lavender); alm onds have  also been 
developed . A considerable p a r t  of th e  vine area has rem ained  u n d e r p riv a te  
m anagem en t, because i t  w ould have  been extrem ely  d ifficu lt to  se t u p  m echa­
nized, com m ercial v in e -p lan ta tio n s on such rough te rra in .
T he s tru c tu re  of p roduction  along th e  sou thern  shore is h a rd ly  able to  m eet 
th e  dem ands of th e  ho liday  reso rts . As a m a tte r of fac t, th e  ra tio  of the
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F ig . 12. Vine-lands on th e  slopes of th e  Badacsony Mt. (region 4)
F i g . 13. Irrigation of vine-scions (region 4)
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area of vegetab le  grow ing does no t reach th e  national average, so th a t  a la rg e  
q u a n tity  of vegetables m ust he tra n sp o rte d  from  o ther regions. H ow ever, 
w ith  carefu l p lanning  th e  n a tu ra l conditions w ould perm it an  ad eq u a te  supp ly  
from  th e  local resources (even w ith  a fu r th e r  increase in  tourism ), and  w h a t 
is m ore, sufficient fru it crops could be produced to  justify  se ttin g  up  a p re ­
serving fac to ry . A t p resen t, th e  ra tio  of cereals seems to  be very  high. In  sp ite  
of the  fa c t th a t  th e  ag ricu ltu ra l popu la tion  of the poorly in d u stria lized  region 
is re la tiv e ly  high (45% ), th e re  is a deficiency of m anpow er during  th e  peak  
grow ing season of vegetab les, because th e  ho liday  resorts absorb m an y  sea­
sonal w orkers from  th e  local popu la tion . A t any  ra te , th e  so u th e rn  shore 
should also be developed for h o rticu ltu re ; its  cu rren t p roduction  ty p e  p ro p erly  
corresponds to  m ixed farm ing.
Owing to  th e  vine- and  fru it-grow ing ch arac ter of the  area, s to ck -fa rm ing  
is n a tu ra lly  less im p o rta n t th a n  it is in  th e  regions discussed h ith e rto .
(5) T he Mezőföld is m ostly  a fla t landscape, bu t its  sou thern  part rep resen ts 
a rolling  c o u n try  covered b y  loesses. I ts  fla tlan d  shows m any  fea tu res sim ilar 
to  those  of th e  G rea t P la in  (some au th o rs  consider i t  as belonging to  th e  
la tte r) , from  w hich it is separa ted  by  th e  D anube va lley . The M ezőföld is 
50 to  60 m  higher th a n  th e  D anube valley . Therefore, its eastern  fringes h av e  
been dissected  by th e  deep valleys of the stream s flowing to  th e  D anube. 
On th e  su rface  of th e  loess platform s and  bound-sands occurring in  th e  region, 
excellent chernozem  soils have been form ed, on w hich m ost H u n g a rian  crops 
can be ra ised  very well. The clayey m eadow  soils on th e  flood-plain of th e  
Sió—S árv íz  are  covered w ith  m eadows an d  pastures. The co n tin en ta l c h a r­
ac te r of th e  clim ate is m ore pronounced  here th a n  in  th e  o th e r p a r ts  of 
T ran sd an u b ia . So it  rep resen ts a tran s itio n  to  th e  G rea t P la in  in  th is  resp ec t, 
too.
The so u th e rn  p a r t of th e  region is a dissected  rolling co u n try  covered b y  
loesses (a sim ilar landscape borders th e  sou thern  shore of L ake B a la to n ). 
H ere th e  conditions for p roduction  are  th e  sam e as in  th e  f la tlan d , b u t  th e  
am o u n t of erosion is high. The gentle slopes are good for tillage.
The lan d  u tiliza tion  accords w ith  th e  fla tlan d  ch arac ter of th e  region: 
th e  a rab le  lan d  is ab o u t 80 %  of th e  to ta l  agricu ltu ra l area.
The n o rth e rn  p a r t of the region is beg inning  to  be industria lized . R ecen tly  
in  th e  a rea  surround ing  L ake Velence, a d is tric t of sum m er reso rts has d evel­
oped. T he sou thern  zone has, in  tu rn , an  en tire ly  ag rarian  ch arac ter.
The ty p e  of p roduction  can be classified as m ixed-farm ing. This m ixed- 
farm ing  is, how ever, th e  re su lt of factors w hich differ from  those in  reg ion  3. 
In  th e  M ezőföld th e  system  of farm ing  has undergone rad ical changes since 
W orld W a r II. U p to  th e  w ar, a g rea t n um ber of la tifu n d ia  did ex ist in  th e  
region, also ind iv idual p easan t farm s (in th e  sou thern  zone), ow ned in  p a r t  
by  th e  G erm an  m inority , had  largely surpassed  in  size th e  n a tio n a l average. 
These b ig  farm s specialized in  large-scale cu ltiva tion  of roughages th a t  gave 
rise to  dairy -farm ing , th e  products of w hich  were chiefly m ark e ted  in  B u d a ­
pest. A fte r th e  w ar, th e  ag rarian  reform  and  the  ex p a tria tio n  of th e  G erm an  
m inority  adversely  affected  the  specialization  of production . C attle -ho ld ing  
and  b read  grain  p roduction  declined m ateria lly , w hile m aize-grow ing, ab so rb ­
ing m uch labour under th e  conditions of sm all-peasant farm ing, m ade g rea t
9 0 GY. EN YEOI
strides. T he reg io n  becam e th e  m ost im p o r ta n t m aize be lt in  H u n g ary  (this 
crop accounts fo r 1/3 of th e  a rab le  lan d  in  th e  region). Com m ercial m aize 
production  a n d  p ig-b reed ing  a re  also considerable.
The y ield  av erag es are fa ir ly  good.
The p ro d u c tio n  ty p e  of th e  reg ion  is to  be developed along th e  line of stock- 
farm ing. T he neg lec t of ca ttle -b reed in g  is unreasonab le , since th e  region 
possesses ex ce llen t conditions for lucerne-grow ing. The p rox im ity  of th e  
C apital and  of L ak e  B ala ton , as well as th e  possib ilities for irrigation , argue 
for the d ev e lo p m en t of la rge-scale  vege tab le  production .
(6) South-East Transdanubia  is d iv ided, from  th e  p o in t of view of physical 
geography, in to  th re e  p a rts : a f ia tla n d , a rolling  c o u n try  and a m oun ta in  la n d ­
scape.
The fiatland  rep resen ts th e  w este rnm ost o u tsh o o t of th e  G reat P lain . I t  is 
called the  D rá v a  R egion. I t  is a flood-plain  covered  b y  alluvial soils, in te r ­
ru p ted  a t in te rv a ls  by  r iv e r-b a n k  dunes. I ts  c lim ate  is sub jec t to  M editerra­
nean  influences: h av in g  a w a rm  sum m er an d  p rec ip ita tio n  reaching its peak 
in  autum n. T h e  soils com m only  requ ire  im p ro v em en t. T here are fa irly  good 
possibilities fo r  crop-farm ing .
The rolling country b o rd e rin g  th e  Mecsek M ts is covered by loesses and 
in tensively  d issec ted  by m in o r valleys, rav ines, an d  gullies. In  th e  area there  
a re  excellent chernozem  soils, so th e  hill ridges are also cu ltiva ted .
The Mecsek M ountains em erge, w ith  a scarcely  perceivable tran sitio n , like 
a group of isles fro m  the  ro llin g  landscape. T he so u th e rn  edge dips a b ru p tly  
o n to  the p la in  w h ich  is in te r ru p te d  fa r th e r  to  th e  sou th  by th e  Villány 
Mountains. T h e  so u th e rn  slopes of th e  400 to  600 m  high Mecsek Mts and  
of th e  400 m  h ig h  V illány M ts, being  p ro tec ted  from  th e  no rth  w inds, have 
a  very  a d v an tag eo u s  clim ate  fo r v ine- and  fru it-grow ing . The n a tu ra l vege­
ta tio n  also en joys p o ten t M ed ite rran ean  influences.
A considerab le  p a rt of th e  region is u n su itab le  for agriculture. In  
Pécs and its  su rro u n d in g s (K om ló) an  im p o r ta n t m ining and  in d u stria l 
cen tre  has been  developed. T he densely  p o p u la ted  so u th e rn  fia tlan d , how ever, 
c an  be defined as a ru ra l area w h ere  th e  ra tio  of ag ricu ltu ra l popu la tion  exceeds 
th e  national av erag e .
I t  is not easy  to  de te rm ine  th e  p ro duc tion  ty p e  of th e  region. I ts  s to ck ­
farm ing c h a ra c te r  is unq u estio n ab le , b u t th e  m o u n ta in  area  is fea tu red  b y  
cattle-ho ld ing , w hile  th e  f la tla n d  is d o m in a ted  b y  pig- and  pou ltry -farm ing .
As to cro p -fa rm in g , the  large-scale  p ro d u c tio n  of coarse grains takes up 
n ea rly  half of th e  a rab le  land . A t th e  sam e tim e , th e  crop ra tio  of b read  grains 
is th e  lowest h e re  of all th e  regions.
The yield av e rag e  can be considered  as poor.
A shift in  p o p u la tio n  a fte r  W o rld  W ar II caused  d isrup tion  in  the  stock- 
fa rm ing  of th is  reg ion , too. T h e  d en sity  of c a ttle  is only  little  higher th an  th e  
average for th e  G re a t P la in . O n th e  o th e r h an d , as regards pig-breeding, 
th is  is the  m o st im p o r ta n t reg ion  of T ran sd an u b ia .
In  the region on  th e  so u th e rn  slopes of th e  m o un ta in s th ere  are tw o m inor 
w ine-d istric ts t h a t  p roduce  v e ry  good w ines. F ru it-g row ing  is also n o te ­
w o rth y . Since sp rin g  usually  se ts  in  early , th e re  are  w ide possibilities for 
p roducing p r im e u r  vegetab les, w hich  are  now explo ited  only in low degree.
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F ig . 14. Sugrar-beet field in a 
co-operative farm in the Danube 
Valley (region 7)
(7) T he Danube Valley follows th e  m erid ional course of th e  D an u b e  from  
Csepel Is lan d  dow n to  th e  Y ugoslav b o rder. Its phy sio g rap h y  is com pleted  
in  th e  so u th  by  a fringe of the  V o jvod ina  Loess R idge ex tend ing  u p  from  
Y ugoslavia.
The surface is perfectly  fla t, being m ark ed  only by  som e iso la ted  ranges 
of sand dunes. P rio r to  th e  m iddle of th e  19th cen tu ry , i.e. before th e  reg u la ­
tio n  of th e  rivers, th e  region had  been w idely covered b y  flood-plains and 
m arshes. The artificial d rainage ren d ered  the  land  fe rtile , bu t gave  rise, 
a t  th e  sam e tim e, to  a process of alkalization . P a tch es  of sziksoils are 
freq u en t especially in  th e  eastern  m arg inal area, w here th e y  are  used  for 
g razing . In  general, th e  soils are fe rtile  chernozem s an d  recent flood-p lain  
loam s.
The B ácska Loess P la tfo rm  is covered by  h igh-quality  chernozem s. This is 
one of th e  m ost fertile  landscapes of H ungary .
The region has a v e ry  good clim ate: its  sou thern  p a r t benefits from  m any  
su n n y  hours; th e  a m o u n t of hea t in  th e  growing season is high, a n d  th e  
p rec ip ita tio n  is m ore a b u n d a n t th a n  in  th e  areas of th e  G rea t P la in  w ith  
s im ila r tem p era tu re . T hese factors are  favourab le  for p lan t cu ltu res req u irin g  
m uch  h e a t and  for th e  p roduction  of p rim eu r crops.
The lan d s are u tilized , like in  all ag ra rian  regions of H u n g ary , m a in ly  by  
c rop -fa rm ing  w hich occupies m ore th a n  3/4 of th e  area  cu ltiv a ted . O n th e
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river terraces of tlie  rig h t b a n k  of the  D an u b e , an  ex tensive  v in icu lture  is 
carried on.
A griculture is th e  m ost im p o r ta n t econom ic ac tiv ity  w ith in  the  region; 
its main ty p e  of p ro d u c tio n  can  be ch arac terized  as pig-breeding.
Of the field crops, large-scale  m aize-grow ing is p red o m in an t (35%  of th e  
to ta l crop a rea ); a n d  it  does n o t reach such a high ra te  as th is  in  any o th e r  
region. The grow ing  of m aize  an d  its use to  fa t te n  pigs is an  old tra d itio n  
here. So th e  p ro d u c tio n  ty p e  of th e  region is p ig-breeding.
Some in d u s tr ia l crops (hem p) and  vegetab les are  also w o rth y  of m ention . 
The production  of th e  re d -p a p rik a  (in th e  v ic in ity  of K alocsa) surpasses th e  
o u tp u t of th e  fam o u s Szeged d is tric t. E a rly  g reen  peas, as well as th e  p ap rik a  
are  produced fo r  foreign m ark e ts . There a re  good conditions for farm ing  
under irriga tion , b u t  because  th e  region is n o t liab le  to  d ro u g h ts , little  a t te n ­
tion has been p a id  to  such facilities.
C attle-breeding  is in sig n ifican t. R e la tiv e ly  im p o rta n t is sheep-holding, 
the  in tensive fo rm s of w hich a re  also know n (w hile in  th e  o th e r parts of th e  
coun try  sheep a re  ra ised  o n ly  fo r the  u tiliz a tio n  of th e  po o r pastures).
(8) The a g ric u ltu ra l p ro d u c tio n  ty p e  of th e  Surroundings of Budapest is 
unique. I t  has developed  in  response to  th e  consum ption  dem ands of th e  
B udapest m a rk e t fo r fresh p roduce , and i t  a c tu a lly  supplies abou t half o r 
tw o-th irds of th e  necessary  vegetab les and fru its . H ow ever, th e  milk supplied 
b y  the region is a lto g e th e r in sign ifican t, ow ing to  th e  insuffic ien t land ava il­
able for fodder p ro d u c tio n . M ost of B u d a p e s t’s m ilk su p p ly  is tran sp o rted  
from  places as d is ta n t  as 150 k m  on th e  average.
The region has a com plex physiograph ic  p a tte rn , its boundaries are defined 
m ainly  by  econom ic fac to rs.
Along th e  r ig h t b a n k  of th e  D anube th e re  stre tch es  a m o u n ta in  landscape 
consisting of th e  B u d a  M ts, th e  Pilis Mts and  th e  volcanic ran g e  of V isegrád— 
Szentendre. T he penep la ins 400 to  700 m h igh  confine sm all basins w hich, 
because of th e ir  position  in  th e  ra in  shadow , a re  d ry  an d  lack  appreciable 
agriculture. T he m o u n ta in s  a re  covered w ith  forests. A gricu ltu re  is w orth  
m entioning o n ly  on th e  so u th e rn  slopes of th e  B uda M ountains w here th e  
h ighly  calcareous ren d z in a  soils have  given rise  to  th e  developm ent of th e  
richest p each -d is tric t in  th e  co u n try .
The left r iv e rin e  m akes a fla tlan d . The P e s t P la in  so u th  of th e  cap ita l is 
a section of th e  D an u b e  V alley . The so u th -ea s te rn  section  belongs to  th e  
S an d  Ridge of th e  D an u b e— T isza M idregion, a P leistocene alluvial fan  of 
th e  Danube. T h e  su rface  is m o stly  covered b y  b low n-sands, in te rru p ted  by  
m inor depressions w ith  sziksoils. In  the  n o rth e rn  and e a s te rn  borderlands, 
la rge  patches of loess are enco u n tered , on w hich fertile, loam y soils have 
been  formed.
The clim ate of th e  region is w arm  and  d ry  w ith  co n tin en ta l influences. 
Surface w ate r s tre a m s occur in  th e  boundary  areas only. T hey  (as well as th e  
D anube) supply  w a te r  for irr ig a tio n ; recently  th e  g roundw aters of th e  buried  
alluv ial gravels h a v e  also been  ta p p e d  for irr ig a tio n  b y  m eans of tu b e  wells. 
As this area p rov ides m ore th a n  half of th e  p ro d u c tio n  v a lu e  of H ungarian  
in dustry , ag ricu ltu re  is a su b sid ia ry  b ranch . Fam ilies a re  very  frequently  
engaged in tw o occupations (som e m em bers a re  engaged in  in d u stry , others
GEOGRAPHICAL TYPES OF AGRICULTURE 93
in  ag ricu ltu re). Of course, th e  labour-abso rb ing  branches of th e  w idespread 
and v aried  in d u stry  h av e  a stronger appeal, b u t in  th e  h igh ly  p ro fitab le  
ag ricu ltu ra l seasons (such as grape h a rv e s t tim e) th e  p a r t- tim e  farm ers are 
often  ab sen t from  th e  factories.
The s tru c tu re  of lan d  u tiliza tion  h a rd ly  differs from  th e  n a tio n a l average, 
only  th e  p roportion  of th e  v ine area is high.
The soils of low fe r tility  have very  low efficiency in  grow ing th e  tra d itio n a l 
crops of th e  G rea t P la in , and  th e  yields fall sh o rt of th e  n a tio n a l average. 
T et, grain  crops occupy 68%  of th e  crop area (the  ra tio  of b read  grains 
is 26% ). V egetable produce  is also v e ry  in tensive; its  grow ing area  is four 
tim es th e  n a tio n a l average. P o ta to -g row ing  is p a rticu la rly  large in  a rea  and  
volum e.
The resu lts  of vegetable-grow ing are  q u ite  good, th o u g h  conditions do not 
lend  them selves to  ra ising  prim eur p roducts. R ecently , ho thouse  production  
has grow n.
A gricu ltu re  is com plem ented  b y  fru it-grow ing, w hich is rem unera tive  es­
pecially  in  peaches.
Since th e  sandy  areas are un favourab le  for fodder p roduc tion , th e  livestock  
of th e  region is m ark ed ly  poor. The scarc ity  of ca ttle  is s trik in g . T he fam ilies 
w ith  tw o occupations usually  can afford to  keep pigs and  p o u ltry ; a t  cu rren t 
prices it  w ould be u n p ro fitab le  to  feed c a ttle  on b o u g h t fodder.
The reg ion  should he fu r th e r  developed along th e  lines of ac tu a l speciali­
za tion . T he ag rarian  p o pu la tion  is no t likely  to  decrease considerable in  th e  
near fu tu re , because th e  appeal of th e  C ap ita l is m ost p o ten t for th e  people 
in  under-developed  fro n tie r regions. In  fac t, ag ricu ltu re  w hich is keyed to  
provision B udapest can  ensure to  its producers an  incom e equal to  or even 
higher th a n  th e  wages of industria l w orkers.
(9) The Central M ountains of North Hungary show m an y  featu res sim ilar 
— from  th e  p o in t of view  of ru ra l econom y— to those  of th e  T ran sd an u b ian  
C en tra l M ountains (region 3). In  th e  m ountainous areas th e  m ining an d  p ro ­
cessing in d u s try  are  m ore developed th a n  th e y  are in  th e  T ran sd an u b ian  
C en tra l M ountains; an d  th e  relief and  th e  w idespread  forests of th e  m oun­
ta in s preclude ag ricu ltu re  alm ost en tire ly . A t th e  sam e tim e, th e  range  of 
basins along th e  n o rth e rn  fringes of th e  m ountains an d  th e  river valleys 
m ake up  a m ajo r ag ricu ltu ra l area, so th e  ag rarian  pop u la tio n  is p ro ­
po rtionally  high (31% ). The area of th ese  basins is ab o u t 180 km  long and 
20 to  60 k m  wide, and  stre tches beyond  th e  fron tie r in to  Czechoslovakia. 
Also these  basins used to  be covered b y  forests w hich h av e  left a s ligh tly  
leached fo rest soil beh ind . The ex tensive B orsod B asin  is connected  w ith  th e  
G re a t P la in  by  th e  b ro ad  valley  of th e  Sajó  R iver.
The clim ate , rich  in  p rec ip ita tion  b u t ra th e r  cool, coupled  w ith  soils of 
low fe rtility , does n o t offer favourable  conditions for agricu ltu re .
These d isadvan tageous factors are  m ade still worse b y  th e  social conditions. 
Fam ilies of double occupation  are n early  as p reva len t as in  region 8. A lthough  
th e  a b u n d a n t p rec ip ita tio n  prom otes th e  g row th  of grasses even on poor 
soils, an  ad eq u a te  ca ttle -farm ing  could n o t be developed, for th e  popu la tion  
m ain ly  w orks in in d u stry . The ag ricu ltu ra l p roduction  is of ca ttle -b reed ing  
ty p e .
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The p ro p o rtio n a te  area of p a s tu re  land is th e  highest in  th e  country . 
Though n o t b ad  in  q u a lity , p astu res  can often  be  utilized fo r sheep-grazing 
only, ow ing to  th e  rough  te rra in .
G rain crops are d isp ro p o rtio n a te ly  w idespread. Maize is less favoured  by  
the cool clim ate, b u t  th e  w hea t ra tio  is a lm ost as high as in  th e  G re a t P lain 
and  ce rta in ly  h igher th a n  i t  is on T ran sd an u b ian  plains. H ow ever, th e  
very  low yields suggest red u c tio n  of cereals raising. T he p ro duc tion  of 
p o ta to  an d  roughages is m ore feasible.
Of th e  fru it species grow n, p lum  is th e  com m onest; how ever, i t  canno t be 
regarded  as a source of incom e, for th ere  is little  dem and  for p lum s in  H ungary .
The good conditions for fodder production  m ade ca ttle -b reed ing  im p o rtan t, 
w hile th e  m o u n ta in  pastu res are  favourab le  for sheep-grazing. C attle -b reed ing  
seems to  be  th e  m ost prom ising for specialization , b u t it  m u st be thorough ly  
im proved.
(10) T he Foreland o f the Central Mountains o f North H ungary  represents 
a tran s itio n  betw een  th e  m o u n ta in  region and  th e  G rea t P lain . I t  is ch a rac te r­
ized b y  gentle  p ied m o n t slopes covered by  a continuous range of f la t alluvial 
fans. I ts  soil, w hich was in itia lly  fo rest m ade, now  has a chernozem  dynam ism  
an d  is h igh ly  fertile . The slopes w ith  sou thern  exposure h av e  a favourable 
influence on th e  m esoclim ate.
The region includes b o th  p la in  and  m oun ta in  landscapes ( th e  T okaj Mts); 
th is  com plexity  re su lts  in  m ixed  farm ing, b u t som e sectors (m ain ly  th e  wine- 
d istric ts) show a d is tin c t specialization  (Tokay wine).
The ra tio  of th e  ru ra l popu la tion  is only a l i t t le  higher th a n  in  th e  C entral 
M ountains of N o rth  H u n g ary , b u t  th e  per c a p ita  crop area is sm aller and  
so the ag rarian  ch a rac te r is m ore pronounced.
L arge areas are  u tilized  for v ine p lan ta tions. Of th e  num erous w ine-d istric ts 
s itu a te d  on th e  so u th e rn  slopes, th e  wines of Tokaj and E g e r h av e  a high 
re p u ta tio n  all over th e  w orld. T he to ta l area  of meadows an d  pastu res is 
also large. The a rab le  lan d  is ab o u t 2/3 of th e  ag ricu ltu ra l area, its  ra tio  being 
the sm allest of all th e  regions.
The d is trib u tio n  of th e  crop area  differs h a rd ly  a t all from  th e  average. 
N one of th e  crops a re  o u ts tan d in g  by  th e  n a tio n a l scale.
In  stock-farm ing , th e  role of ca ttle  is som ew hat lesser, w h ile  th a t  of pigs 
is som ew hat g rea te r, th a n  in  th e  m ounta in  region.
An in tensive  specialization  can n o t be recom m ended for th is  zone, precisely 
because of its tran s itio n a l ch arac ter. The v ine  p lan ta tions m u s t be renewed, 
as th e  v ine-stocks now  are  too  old and defic ien t and th e  y ields are, for this 
reason, very  low.
(11) The Tisza Hegion is a m ost charac teris tic  landscape of th e  G reat 
P la in , show ing all th e  fea tu res  w hich are  o ften  ascribed to  th e  whole of 
H u n g arian  ag ricu ltu re  b y  foreign geographers.
The Tisza R egion is a la rge  level plain on w hich  the  b iggest prom inences 
are only  a few m eters high. T he region hav ing  an  ap p aren tly  un ifo rm  to p o ­
graphy , is com posed of several m inor landscape subdivisions. In  th e  so u th ­
w est, a loess p la tfo rm  covered b y  excellent chernozem  soils ex tends along 
the m iddle course of th e  Tisza. This is the  d rie s t p a r t of H u n g a ry , w here th e  
annual p rec ip ita tio n  is 450 to  500 m m . N o rth -ea s t of th is loess p la tfo rm  is
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F ig . 16. A prospect of modern lowland agriculture: prim eur vegetables in a co-operative 
farm in the Tisza Valley (region 11)
s itu a te d  th e  low -seated  grassy  p la in  (puszta) of th e  Hortobágy. S ince th e  
G re a t P la in  w ate rs a n d  th e  T isza w ere  regu la ted  (a b o u t 100 years ago), the  
orig inally  hum id  g rasslands h av e  tu rn e d  in to  in ten siv e ly  alkalizing, d ry  
pastu res of low q u a lity . T hough th e  soil-m elioration  an d  irriga tion  u n d e r­
ta k e n  a fte r W orld  W a r  II  have  g re a tly  a ltered  th e  landscape , it did n o t stop 
being an  area of ex ten siv e  stock -farm ing . In  the in fe rtile  depressions covered 
by  sziksoils, m an y  fishponds h av e  been  established. F in a lly , th e  easte rn  part 
of th e  region is a h igher-sea ted  loess p la tfo rm  covered  by  chernozem  soils. 
It is sep ara ted  from  th e  H o rto b ág y  b y  a navigable can a l bu ilt for irrig a tio n  
10 years ago (th e  E a s te rn  M ain C anal).
The region has a w arm , d ry  c lim a te ; the  d is tr ib u tio n  of p rec ip ita tio n  is 
ex trem ely  variab le . T his is th e  a rea  m ost frequen ted  b y  drought. T he p reci­
p ita tio n  increases to  th e  east of th e  region.
The surface w a te r  s tream s are  few bu t re la tive ly  la rg e , so th ey  can be 
used for irrigation .
The Tisza Region is one of th e  le a s t industria lized  areas of H u n g ary . Its  
p roduction  ty p e  m ay  be ch a rac te rized  b y  p ig-breeding.
W here th e  soil cond itions are  su itab le , crop-farm ing  is carried on. The 
largest irrig a ted  area of H u ngary  lies here: it is used m ain ly  for grow ing rice 
and  o th e r field crops.
Cereals occupy 2/3 of th e  a rab le  lan d , w hich p ro p o rtio n  is higher th a n  the  
n a tio n a l average. This is th e  m ost im p o rta n t w hea t-p roduc ing  area of th e
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co u n try . The p rodu c tio n  of in d u stria l crops (sugar-beet and  sunflow er) is also 
w orth y  of m ention .
The yields m ay be regarded  as m edium . T he effects of d ro u g h t are  c o u n te r­
balanced  by  th e  h igh  fe r tility  of th e  chernozem s.
In  stock-farm ing , pigs and  sheep a re  predom inan t. T he d en sity  of sheep 
here is th e  h ighest in  H u n g ary , sheep-farm ing  being th e  on ly  w ay  to  u tilize  
th e  irreclaim able  a lkaline  grasslands, w hich  are re g re tta b ly  w idespread  in  
this region.
Owing to  a rap id  developm ent in  fa rm in g  under irrig a tio n , th e  reg ion  is 
facing a g rea t change. A large d is tric t of vegetab le-cu ltu re  u n d er irrig a tio n  
can be  estab lished  here ; p lans for a p reserv ing  factory  also h av e  been designed. 
As th e  conditions fo r a m ore in tensive  fodder production  b y  m eans of ir r i­
ga tion  a re  being developed, ca ttle -b reed ing  m ay overcom e its  su b o rd in a te  
role.
(12) The Danube— Tisza Midregion is understood  in  th is  p ap er as covering  
rough ly  th e  S and  R idge m entioned  a lread y  in  connection w ith  R egion 8. T he 
surface is m ade up  of blow n-sands w hich are  frequen tly  in te r ru p te d  b y  a lk a ­
lized depressions. M inor spots of sands a re  m oving even to d a y , b u t m o st of 
th em  h av e  been b o u n d  b y  vegeta tion . T he dune ranges of b low n-sands h av e  
a topsoil of a v e ry  poor n u tr itiv e  pow er, an d  th e ir w ate r regim e is in ad eq u a te . 
P le n ty  of sunny  hours m ake the clim ate d ry . The region has th e  w orst possible 
physical conditions for field crops. T he possibilities of h o rtic u ltu re  are  
b e tte r .
The S an d  R idge is bo rdered  in  th e  eas t b y  the  Tisza V alley , from  w hich i t  
is sep a ra ted  by  a d is tin c t edge. The alluv ia l flood-plains are  covered m ostly  
by  m eadow s and  p astu res . The Tisza V alley  is the  low est p a r t  of th e  G rea t 
P la in , i.e. i t  rep resen ts th e  base level of erosion.
M any successful a tte m p ts  have been m ade in th e  p as t to  b ind  th e  blow n- 
sands, w hich of course are  unsu itab le  for ag ricu lture  in  a loose s ta te , b y  m eans 
of affo resta tion  or v ine and fru it- tree  p lan ta tio n . So h o rtic u ltu re  is a very  
old tra d itio n  in  th is  region. A ccordingly, th e  density  of th e  ag rarian  p o p u la ­
tion is high.
L an d  u tiliza tion  here  is m arked  b y  H u n g a ry ’s largest w ine-p roducing  area ; 
i t  supplies abou t half th e  to ta l w ine o u tp u t  of th e  co u n try . This a rea  w as 
of special im p o rtan ce  a t  th e  end of th e  19 th  century , w hen  p hy lloxerae  deci­
m ated  th e  vine p lan ta tio n s  in  the  m o u n ta in s , while th e  v ines grow n on san d y  
soils p roved  to  be  im m une. The w ines of th is  region are n o t equal in  q u a lity  
to  th o se  of th e  m ounta inous w ine-d istric ts w ith  cen turies-o ld  tra d itio n s ; 
th e y  are  raised  fo r dom estic m ass consum ption. The f la t  surface perm its  
large-scale m echan ization , so th e  aged p lan ta tions can  be  successively  
rep laced  b y  new ones. D essert grapes h av e  fairly  good conditions. T he ir r i­
g a tion  of vines b y  tu b e  wells has been s ta r te d  qu ite  recen tly .
T he m eadow s an d  pastu res h av e  a ra th e r  considerable expansion . The 
m eadow s lie in  th e  alkalized  despressions, where spring th aw -w ate rs  a re  a p t 
to  accum ulate  and  s tag n a te , thu s com pensating  for th e  deficiency of ra in fa ll. 
R y th e  end  of th e  sum m er these m eadow s tu rn  from  b a d  to  w orse, an d  in  
general th e y  can be  used  for grazing only . The pastures are  s itu a te d  on th e  
p o o rest sandy  soils and h av e  a very  low yield.
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Fio. 20. H orse-pasturing in the H ortobágy (region 11)
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The conditions for crop-farm ing  are ra th e r  b ad ; on th e  d ry  sandy  soils 
th e  yields are low. R ye is sow n in  1/5 of the  crop area (m ostly  fo r self-suffi­
ciency) and  h arv ests  are ex trem ely  poor. Of th e  coarse g rains, m aize is th e  
m ost to le ra n t of the poor soil conditions, therefo re  it  is ra ised  th ro u g h o u t 
th e  area, th ough  w ith  sim ilarly  in ad eq u a te  resu lts . Cereals occupy m ore th a n  
3/4 of th e  to ta l crop area; th is  is th e  h ighest ra tio  in  th e  co u n try .
Of th e  vegetab les, to m ato  an d  paprika  are w o rth y  of m en tion .
R oughages are produced to  an  extrem ely  low ex ten t. The p easan ts  in  this 
region are n o t fam iliar w ith  th e  kinds of fodder crops w hich are  to le ra n t of 
sandy  soils; such crops are encountered  only in  som e s ta te  farm s. T heir ra tio  
oug h t to  be increased by all m eans, a t th e  expense of th e  area  devo ted  to  
cereals.
An upsw ing of th e  econom y in  th is region m ay  be expected , above all from  
vine- and  fru it-grow ing, w hich determ ine th e  ty p e  of p roduction . W hile th e  
new vine p lan ta tio n s , set m ain ly  to  refresh th e  aged v in ey ard s, do not sub ­
stan tia lly  enlarge th e  to ta l a rea , th e  pace a t w hich  new o rchards are  b ro u g h t 
to life can be called rapid.
Of all th e  regions of H u n g ary , th e  D anube— Tisza M idregion possesses th e  
g rea test n u m b er of fru it-trees. The ra tio  of th e  com m ercial o rchards is low, 
th e  m a jo rity  of th e  trees h av e  been p lan ted  in  v ineyards. The new  p lan ta tio n s 
can no longer m a in ta in  this double farm ing. A pricot, peach  and  morello 
cherry  are th e  fru it species of th e  grea test im portance , ap rico t in  th e  su r­
roundings of K ecskem ét, the  o th e r ones a round  Szeged. E a rly  ripen ing  brings 
them  to m ark e t as prim eurs, w hile th e  long su n n y  period is favourab le  for 
th e ir  quality .
I t  follows from  th e  com position  of the field crops th a t stock -farm ing  plays 
a subo rd in a te  role. The needs of h o rticu ltu re  for organic fertilizers are  covered 
p a rtly  by  leaf-m ould , p a rtly  by  farm yard  m an u re  supplied  from  T rans- 
danub ia . The num ber of horses is considerable, w hich is due to  th e  needs of 
the  sca tte red  fa rm stead -ty p e  se ttlem en t.
(13) The surface of th e  Nyírség  resembles in  m an y  respects th e  S and  R idge 
of the D anube— Tisza M idregion. I t  is also an  alluv ial fan  accum ula ted  by  
th e  Tisza and  its  tr ib u ta rie s . I t  is alm ost en tire ly  covered b y  blow n-sand 
sheets, only betw een  th e  m erid ional dune ranges th ere  are  d rain less depres­
sions, sm all bogs and  ponds. F o r all these sim ilarities, th e  N yírség  has sands 
w ith  a higher hum us co n ten t, m ore fertile soils and  m ore even an d  a b u n d a n t 
p rec ip ita tion . T he sands are  leached here, w hile in region 12 th ey  are 
calcareous.
The eastern  zone of th e  region, i.e. th e  S zatm ár-R ereg  P la in , represents 
a recent subsidence w hich h ad  been covered b y  sw am ps till th e  end of th e  
la s t cen tu ry . T he boggy, m eadow -clayey soils can  be tilled  o n ly  w ith  diffi­
cu lty , though th e y  are rich in  nu trien ts .
The N yírség is th e  least industria lized  area of th e  co u n try  (as show n also 
by g rea t m ig ra tion  losses). S till th e  ra tio  and  d en sity  of th e  ag ra rian  po p u la­
tion are  high. A ttem p ts  h av e  been m ade to  prov ide em ploym en t for excess 
m anpow er b y  m eans of in ten siv e  crop-farm ing.
As regards lan d  u tiliza tion , th e  ra tio  of a rab le  land  is huge (85% ), all 
o th e r branches of p roduction  being insignificant.
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F i g . 21. Farm steads in  the G reat P lain  (region 11)
Of th e  p ro d u c tio n  b ranches, po ta to -g row ing  answ ers th e  c r ite r ia  of a 
p ro d u c tio n  ty p e . In  a d d itio n , th e  reg ion  is an  im p o r ta n t grow ing area  of som e 
m ore highly  precious crops.
The crop ra tio  of th e  cereals is th e  low est in  th e  c o u n try  here, b u t  th a t  of 
th e  p o ta to , covering 15 %  of th e  a rab le  lan d , de term ines th e  p ro d u c tio n  ty p e  
of th e  region. H u n g a ry  is p rov isioned  w ith  cooking p o ta to es  a lm ost en tire ly  
from  here. A sm all q u a n t i ty  of th e  sam e crop is u sed  for foraging. Som e 
in d u stria l p lan ts , especially  sunflow er and  tobacco, are  also grow n success­
fu lly . L ack of a local m a rk e t for th e  m om ent keeps th e  p roduction  of vege­
tab les  on a m edium -scale, b u t  g rea t im provem en t is likely  to  tak e  p lace as 
soon as th e  p lanned  p reserv ing  fac to ries are bu ilt.
T he grow ing of w in te r  apples is h ig h ly  developed in  th e  N yírség. T he ra tio  
of com m ercial app le  o rchards is h igh  as th e  g rea test am m oun t of th is  fru it 
is being p roduced  on  m odern  p la n ta tio n s , th e  n u m b er of w hich is s tead ily  
increasing . W in te r  app le  is one of th e  m ost im p o r ta n t item s of H u n g a ry ’s 
ag ricu ltu ra l balance , and  an  increasing  export, especially  to  th e  n o rth e rn  
m em bers of th e  CM EA, is to  be expected .
S ince fodder p ro d u c tio n  has a m ed ium  spread  w ith  fairly  good yields, 
s to ck -fa rm in g  is m u ch  m ore developed  here  th a n  i t  is in  th e  S and  A rea of 
th e  D an u b e—Tisza M idregion. As regards ca ttle -b reed ing , th e  N yírség  is th e  
th ird  (q u an tita tiv e ly )  am ong th e  regions of H u n g a ry , b u t th is is p a r tly  
exp la ined  b y  th e  fa c t th a t  cows a re  u tilized  also as d ra u g h t anim als. T be pig 
s to ck  is also high.
F i g . 22. Cattle-grazing on the pastures along the Tisza (region 13)
F i g . 23. Piggery in the South-East G reat Plain (region 14)
GEOGRAPHICAL TYPES OF AGRICULTURE
104 GY. ElNYEDI
The ag ricu ltu re  of the  N yírség  is coining up  in  th e  lists of in tensive  farm ing  
w ith o u t any  s tr ik in g  inequa lities. The p ro d u c tiv ity  (production  value  per 
labourer) of th e  b e s t orchards is n o t  inferior to  t h a t  of in d u stry ; so th e  econom y 
of th e  region m a y  b e  developed even  a t a re la tiv e ly  slower pace of in d u s tr i­
alization.
(14) The South-East Part o f the Great Plain  is bo rdered  by  th e  rivers K örös, 
M aros and T isza  a n d  is a level p la in . Its  su b s tra te  is m ade up of th e  alluvial 
fan  of the M aros, w hich is o v erla in  alm ost everyw here  by loesses. The la t te r  
h av e  given rise  to  th e  fo rm atio n  of excellent chernozem s, th e  m ost fertile 
soils of H u n g a ry . In  the  low er-sea ted  areas th e  subsoil is alkalized. The 
valley  of the r iv e rs  Körös is covered  w ith  a llu v ia l clays.
This is the w a rm e s t region of th e  co u n try ; th e  p rec ip ita tio n  is m ore a b u n ­
d a n t  th an  in  th e  Tisza R egion. T he excellen t soils fairly  com pensate  th e  
d rough ts, and  th e  y ields are good.
The region is p red o m in an tly  ag rarian , th o u g h  in d u stry  has m ade some 
progress since W o rld  W ar II. P r io r  to  th e  w ar, th e  ra tio  of landless peasan ts 
w as the  h ighest he re .
The m ain p ro d u c tio n  belongs to  th e  pig- an d  pou ltry -b reed ing  ty p e .
L and u tiliz a tio n  consists in  c rop land -fa rm ing ; fu rth e r, we m ay  m ention  
th e  pastures ch iefly  s itua ted  on  th e  sziksoils a long  th e  banks of th e  Körös. 
T h e  chernozem  soils in  th e  c e n tra l p a rts  are  a lm o st exclusively u tilized  as 
a rab le  lands, th e ir  ra tio  being h ig h e r th a n  9 0 % .
Of the  field c rops, maize, w h e a t an d  sugar-bee t a re  o u tstand ing . All th ree  
crops are raised  u n d e r  favourab le  conditions, w ith  good results. R ice is suc­
cessfully grow n on  th e  clay soils of th e  K örös V alley . The specialization  of 
som e specim en crops has been s ta r te d  in  several m ino r d istric ts. Som e steno- 
therm ic  crops (b room corn , ric inus, arachis) are ra ised  only here in all H ungary . 
T h e  production  of onions is also well know n: n ea rly  half of th e  national 
p roduction  of on ions is p roduced  b y  3 or 4 localities along the M aros.
V egetab le -cu ltu re  under irrig a tio n  has been tra d itio n a l along th e  Körös. 
T h e  preserving fa c to ry  a t B ékéscsaba, which is a lread y  in the  stage of com ple­
tio n , will s tim u la te  larger-scale p roduction .
F o r the a g ric u ltu ra l area, th e  p ig  and p o u ltry  stocks are m ark ed ly  the  
g re a te s t in th e  c o u n try  here. I t  is th is region th a t  supplies th e  la rg est q u an ­
titie s  of pork an d  slaugh tered  p o u ltry  bo th  fo r th e  industria l d is tric ts  and 
fo r  export.
I t  appears th a t  th e  s tru c tu re o f  p roduction  need not be m a teria lly  changed 
in  th e  future.
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C O R R E L A T IO N S B E T W E E N  F O D D E R  PR O D U C T IO N  
AND ST O C K -FA R M IN G  IN  H U N G A R Y
by ISTVÁN ASZTALOS
S tock-farm ing  is a p p a re n tly  contro lled  b y  th e  p ro d u c tio n  of fodder, th e  
q u a lity , q u a n ti ty  a n d  s tru c tu re  of which d e te rm in e  th e  ch a rac te r of livestock 
breeding. A t th e  sam e tim e  th e  volum e of th e  fodder basis is determ ined  by  
th e  domestic a n d  ex p o rt needs fo r anim als an d  an im al p roduc ts. In  H ungary  
th e  correspondence betw een needs and supp ly  is n o t ba lanced  a t present, 
as the  la tte r  c a n n o t afford a  considerable increase  in  th e  p er cap ita  ra tio ; 
w h a t is m ore, p ro d u c tio n  of an im a l stock som etim es falls beh ind  th e  cu rren t 
requirem ents.
C onsequently, th e  key issue  o f stock-farm ing  is to  increase th e  fodder 
basis by in te n s ify in g  the  p ro d u c tio n  of such crops as can  be best raised under 
th e  given p h y sica l conditions. S ince i t  is im possib le to  ex p an d  th e  growing 
areas, we h av e  to  p a y  m ore a tte n tio n  to  th e  physica l conditions, especially 
th e  clim atic co n d itio n s w hich  a re  som etim es m ore d e te rm in a tiv e  th a n  th e  
v e ry  properties of th e  soils.
Of the c lim atic  elem ents, p rec ip ita tio n  is m o st im p o r ta n t in  H ungary . 
T he average as observed  for m a n y  years m ay  be  considered as satisfactory . 
I t  varies from  500  to  850 m m , an d  th e  rainfall of th e  grow ing season (April- 
Septem ber) also reaches 300 to  500 m m ; how ever d is trib u tio n  is uneven. 
In  T ransdanub ia  a n d  in th e  reg ion  of th e  C en tra l M ountains of N orth  H u n ­
g a ry , the an n u a l a m o u n t of p rec ip ita tions is m o stly  600 to  800 m m , while 
a t  m any places in  th e  G rea t P la in  i t  does n o t reach  500 m m . In  th e  G rea t 
P la in , m oreover, d ry  sum m ers an d  droughts o ften  have  a v e ry  bad  effect 
on  the  sziksoil a n d  sand  areas w ith  poor w a te r  econom y.
Factors re sp o n sib le  for th e  u n sa tisfac to ry  fodder p ro d u c tio n  and  anim al 
husbandry , in  s p ite  of considerab le  progress m ade in  th e  la s t ten  years, 
a re  the  ex trem es of clim ate, h igh  tem p era tu re , th e  u n s te a d y  and  unequal 
area l d is trib u tio n  of p rec ip ita tio n s , th e  sca rc ity  of n u tr ie n ts  in  m ost H u n ­
g arian  soils, d efic iency  of o rg an ic  m a tte r  an d  b ad  w a te r  econom y, coupled 
w ith  the ag ro tech n ica l processes w hich are  no t y e t  everyw here up to  date .
Fodder production arid the development of stock-farming
Fodder p ro d u ced  on a rab le  la n d  forms th e  m ain  source of supply  for 
fodder. The y ie ld  of m eadow s a n d  pastu res is also considerable, and  we cannot 
d isregard  th e  b y -p ro d u c ts  a n d  w astes of field  crops (fodder straw , m aize 
s ta lk , w aste slices of sugar-bee t, oilcake, b ran , w astes of vegetables, etc.).
D uring th e  la s t  6 decades th e  s tru c tu re  of th e  fodder-grow ing area has 
changed. A nim al breed ing  has grow n parallel to  th e  increase of fodder p ro ­
duc tion  on a rab le  lan d , b u t th e  ra tio  of th e  fodder-grow ing  area to  to ta l
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ag ricu ltu ra l area (arab le  land , m eadow , p astu re , garden , v ineyard) h a d  show n 
h a rd ly  an y  change till th e  end of th e  fifties. In  1895 i t  was 54% , w hile betw een  
1935 an d  1956 it  s ta g n a te d  a t ab o u t 5 6 % . H ow ever, 1960 shows a pow erful 
developm ent, reflected  by  a fodder a rea  of 62 %  of th e  to ta l ag ricu ltu ra l 
area.
T a b l e  I
Changes in  the composition of the fodder-growing area










%yoke yoke yoke yoke yoke
Arable land used for
fodder production . . 3441 49 4561 62 4531 63 4530 64 5264 68
M eadow -pasture.........
Total fodder-growing
3593 51 2857 38 2642 37 2520 36 2499 32
area ............................ 7034 100 7418 100 7173 100 7050 100 7763 100
I t  is charac teristic  of th e  expansion  of cropland  fodder p ro d u c tio n  th a t  
in  1895 th e  ra tio  of th e  n a tu ra l fodder-p roducing  area  (m eadow -pasture) to  
th e  a rab le  land  used fo r fodder p ro d u c tio n  was 51— 49% , w hile in  1960 the  
m eadow s and p astu res  (32% ) w ere largely  overshadow ed by  th e  a rab le  land  
used fo r fodder p ro duc tion  (68% ). T he changes in  th e  com position  of the  
fodder-grow ing area took  place chiefly  before 1935. Since th e n  th e  n a tu ra l 
fodder-grow ing area has decreased v e ry  little  (Table I).
In  th e  la s t 25 y ea rs , fodder p ro d u c tio n  k ep t pace w ith  th e  developm ent 
of stock-farm ing , d isregard ing  s ligh t periodical d istu rbances. In  th e  sam e 
period th e  specific com position  of th e  livestock  has changed considerab ly  
(Table II).
T a b l e  f l
Changes in the livestock
In  thousands %
1935 1951—60 1960 1935 1951—60 1960
C a t t l e ............................................................ 1918 2054 1971 100 107 103
Pigs ............................................................... 4674 5229 5356 100 112 115
IIorses .......................................................... 886 699 628 100 79 71
Sheep ............................................................ 1460 1838 2381 100 126 163
Total livestock in anim al u n i t s ........... 2880 2933 2858 100 102 99
S heep-breeding  developed in tensively ; p ig-breeding showed a fa ir advance, 
a n d  th e  c a ttle  s to ck  has also increased . A t th e  sam e tim e, horse-hold ing  
declined a t  a q u ick  pace, owing to  th e  m echan ization  of ag ricu ltu re  and  to 
th e  decreasing needs for anim al tra c tio n  power. This has im proved  th e  fodder 
basis of ih e  livestock.
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The fodder su p p ly  of s to ck -fa rm in g  did  n o t m ake m uch progress during  
tlie  last q u a rte r  of a cen tu ry : th e  to ta l  am o u n t of the  livestock has rem ained  
essentially  u n ch an g ed  since th e  th ir tie s , w hile th e  size of th e  m ain  fodder- 
producing area h as  increased  o n ly  b y  3 .7% . N evertheless, th e  changes in  th e  
s tru c tu re  of fo d d er p rod u c tio n , a n d  p a rticu la rly  th e  to ta l n u tr ien ts  p roduced, 
ind ica te  some d ev e lo p m en t (T able  III).
T a b l e  l i t
Percentages of th e  fodder p roduction  related to  th e  average for the years 1931—40
(=  ioo%)
C rop
Crop area Yield in  starch units
1951 — 60 1960 1951—60 1960
1. Grain crops
M a iz e .................................................................. 107 120 125 160
Barley ................................................................ 99 109 120 157
Oats ..................................................................... 61 61 66 71
T o ta l.............................................................. 99 110 120 153
2 Hough and soft fodder crops
L u c e rn e .............................................................. 120 142 113 103
Red clover ....................................................... 107 143 122 127
Sainfoin .............................................................. 41 33 38 21
Mixture of oats and  vetches .................... 59 39 73 44
Green maize and silo m a iz e ...................... 122 281 105 228
Other roughages ............................................ 205 189 2 0 4 189
Mangel .............................................................. 63 36 79 47
T o ta l.............................................................. 107 120 108 127
Total (1 +  2) ............................................ 101 113 116 145
3. Meadows, pasture
M eadow .............................................................. 78 78 84 6 9
Pasture .............................................................. 97 96 9 2 98
T o ta l .............................................................. 88 88 87 79
Total (2 +  3) ............................................ 95 99 100 108
Total ( 1 + 2  +  3) ................................... 96 104 111 134
W hile the  n a tu ra l  fodder-g row ing  area has decreased , th e  fodder p roduction  
on cropland has considerab ly  increased , especially  a t  th e  end of th e  fifties. 
P a rticu la rly  w elcom e is th e  ex p ansion  of th e  roughages, especially  th a t  of 
th e  legum inous crops. In 1960, th e  area of th e  roughages and  soft fodder 
crops exceeded b y  2 0 %  th a t  of th e  th irties, an d  th e  area of th e  legum es 
increased b y  3 2 % . T h e  g row th  of lucerne an d  red  clover is v e ry  im p o rta n t 
fo r th e  pro te in  su p p ly  of th e  liv estock . The in tro d u c tio n  of silage heightened  
th e  supply of th e  green  and silo m aize and  c u t dow n th e  labour-abso rb ing  
m angel which h ith e r to  had  been  cu ltiv a ted  as th e  m ain  w in te r soft fodder. 
T h e  increase of th e  o th e r ro u g h ag e  areas show s th e  effort m ade in  various 
regions to m eet th e  needs as fu lly  as possible, b y  producing  such crops as a re  
b e s t raised un d er th e  p revailing  physical cond itions.
H ow ever, in  sp ite  of the decline of horse-breeding , the  ca ttle  stock  has no t 
increased m a te ria lly . This is d u e  to  th e  still ex isting  shortage  of fodder.
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In  fac t, th e  growing area of roughages has no t increased; even  in  1960 i t  was 
sm aller b y  abou t 1 .2%  th a n  in  th e  th ir tie s , for the  losses in  th e  n a tu ra l fo d d er­
grow ing area could not be fully  com pensated  for by the increase  in crop land  
roughage production . T he area  th u s reduced  can furnish  a g rea te r n u tr itiv e  
value, b u t  p roduction  could be raised  b y  8 %  only even as la te  as 1960. 
A ccordingly, th e  developm ent has been ra th e r  slow.
M ore favourable  changes have ta k e n  place in the  p ro d u c tio n  of grain  
fodders. B y 1960, th e  grow ing area h a d  increased by m ore th a n  10%  as 
com pared  w ith  25 years earlier. The a rea  of maize and  b a rley  w en t on in ­
creasing, w hile th a t  of oa ts  w as restric ted . The livestock is b e tte r  provisioned 
w ith  g ra in  fodder th a n  one m igh t conclude from  th e  size of th e ir  area, since 
ihe p rodu c tio n  has g rea tly  increased. T he average s ta rc h  yield of coarse 
grains in  th e  th irties w as exceeded b y  abou t 20%  in  th e  fifties and  in  1960 
by  m ore th a n  53% . These changes in  th e  s tru c tu re  of fodder p rodu c tio n  are 
also reflected  by  th e  com position  of th e  livestock, as pig-breeding is becom ing 
m ore and  m ore im p o rta n t, and  its  developm ent is m uch m ore in tensive  th a n  
th a t  of cattle .
So fodder p roduction  has becom e m ore efficient after all. B y  1960, th e  m ain 
fodder area, only a l i ttle  la rger th a n  in  th e  th irties, had  y ie lded  s ta rc h  p ro ­
duce 3 4 %  higher th a n  th e  average for th e  th irties. The increase is due  to  
a m ore in tensive  u tiliza tio n  of th e  a rab le  lan d  for coarse grains p roduc tion .
T he g row th  and decline of th e  various fodder crops produced  show conspic­
uous differences from  region to  region, so the  developm ent has not 
ta k e n  place according to  a uniform  p a tte rn  th roughou t th e  co u n try . The 
s tru c tu re  of p roduction  has been considerab ly  altered in  som e regions. The 
m ain  fodder-grow ing area  has not been m ateria lly  changed, h u t th e  sp read  
of th e  in d iv idua l fodder crops has undergone a su b s ta n tia l m odification , 
as seen in  Table IV.
The p roduction  of fodder crops is characterized  by  a lesser increase in  th e  
tra d itio n a l areas th a n  in  those  regions w here it has not been  so w idespread. 
This is m ost conspicuous in  th e  case of m aize and the  legum inous fodder 
crops.
M aize, trad itio n a l in th e  G rea t P lain , has gradually  sh ifted  tow ards T rans- 
d an u b ia  and  N orth  H u n g ary . D uring  a q u a rte r  of a c e n tu ry  th e  acreage 
of m aize has increased by  ab o u t 28%  in  T ransdanub ia , b y  m ore th a n  5 5 %  
in N o rth  H ungary , and  on ly  by  11%  in  th e  G reat P la in , w here  m aize p ro ­
du c tio n  has lost m uch of its  im portance . In  the  th irties i t  occupied abou t 
5 9 %  of th e  to ta l crop a rea ; th is w as reduced  to  55%  by  1960, w hile its  p e r­
cen tage  cam e up  to  35 %  in  T ran sd an u b ia  and to  10%  in  N o rth  H u n g ary . 
T he increase of barley  w as h igher in  th e  G rea t P lain , ow ing p a r tly  to  lesser 
lab o u r requ irem ents and  p a r tly  to  th e  sp read  of pigs of th e  bacon-la rd  ty p e  
w hich u tilize  th e  highly album inous b a rley  very  well. T he p ro d u c tio n  of oats 
decreased because of th e  decline of horse-holding in  all th re e  p a rts  of th e  
co u n try , m ost conspicuously  in T ran sd an u b ia , which used  to  he its  m ain  
grow ing area.
A balancing  tendency  is also observed  in  th e  p ro duc tion  of roughages, 
above all, in  th a t  of legum es. In  th e  G re a t P lain  w here th e  p ro d u c tio n  of 
roughages used to  be underdeveloped , th e  legum inous crops have  increased
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Table IV
Percentages of th e  acreage of fodder crops related to  1931—40 ( =  100%)
F o d d e r  c r o p s
Transdanubia G reat P lain North H ungary
1951 — 60 1960 1951—60 1960 1951—60 1960
(1) Coarse grains
Maize .......................................... i n 128 101 i n 129 155
Barley ........................................ tot 107 95 113 102 108
Oats ............................................. 58 56 67 69 61 62
T o ta l ...................................... 99 no 97 108 108 123
(2) Legume roughages
Lucerne ...................................... 113 133 129 156 105 112
Red clover ............................... 83 111 149 217 144 174
Sainfoin ...................................... 47 32 38 33 39 34
T o ta l ...................................... 89 109 128 160 120 137
(3) Other roughages and soft fodder
crops ................................................... 107 115 106 no 102 104
Total (2 —J— 3) .................... 99 112 115 130 112 121
Total (1 +  2 +  3 ) ............ 99 no 102 113 no 122
(4) Meadow, p as tu re
M ead o w ...................................... 87 87 66 65 84 83
Pasture ...................................... 89 89 99 99 100 100
T o ta l ...................................... 88 88 88 88 95 94
Total (2 +  3 +  4 ) ........... 92 97 96 100 99 102
Total (1 +  2 +  3 +  4) . . 95 102 97 104 103 109
a t  a very q u ick  pace. In  25 y ea rs  th e ir  area  increased  b y  6 0 % ; while in T rans- 
danubia it  w as sh o r t  of 9 % . T h e  G rea t P la in  w as alw ays regarded  the  m ost 
im portan t a rea  fo r grow ing lucerne; recen tly  its  p ro d u c tio n  has becom e 
even more v o lum inous: 5 6 %  ag a in st 51%  in th e  th ir tie s . R ed clover used  
to  be m ost co m m o n  in  T ran sd an u b ia ; in  1931— 40 m ore th a n  60%  of the  to ta l  
red  clover a re a  w as s itu a te d  th e re , b u t th is ra tio  fell to  n e a r 48%  by  1960. 
This is not d u e  to  decrease of th e  acreage, ra th e r  i t  can  be exp lained  by  uneven  
developm ent: in  T ran sd an u b ia  th e  grow ing a rea  increased  during 25 years  
as little  as 1 1 % , in  th e  G re a t P la in  i t  m ore th a n  doub led  (217% ), and  in  
N orth  H u n g a ry  i t  becam e la rg e r b y  m ore th a n  half (174% ). In  T ransdanub ia  
th e  slower d ev e lo p m en t of legum es is som ew hat ba lan ced  by  th e  grow th  
of annual ro u g h ag es th a t  h a v e  h ad  quicker expansion  th a n  th e  average fo r 
th e  country .
The fodder p ro d u c tio n  on  a rab le  land  shows an  over-all upswing. In  N o rth  
H ungary  th e  crop  area  in creased  above 2 2 % . This has involved, how ever, 
a partia l e lim in a tio n  of th e  n a tu ra l  fodder a rea , i.e. of m eadow s and  p astu res. 
So the  p rim a ry  fodder-grow ing  area (arab le  lan d s and  p astu res, m eadow s 
prim arily  used  fo r fodder grow ing) changed h a rd ly  an y  during  25 years. 
B u t the  fo d d er o u tp u t  has increased , for th e  n a tu ra l areas (meadows an d  
pastures)—w ith  few  excep tions— yield a t  a m uch low er ra te  th a n  do th e  
arable fodder lan d s . H ow ever, th is  increase is fa r  from  being  sufficient, fo r 
th e  greatest sh o rta g e  has been  fe lt precisely in  roughages, th e  growing a rea
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of w hich, in  1960, — a p a r t  from  N orth  H u n g ary  — did  n o t reach th e  ra te  
of expansion of th e  th irtie s .
The m odification  of th e  fodder-grow ing area  and th e  sh ifts in  its  geographical 
d is trib u tio n  w ere followed by  changes in  th e  s tru c tu re  of stock-farm ing , 
the  areal d is trib u tio n  of w hich has also changed (Table V).
T a b l e  V








C a tt le .................. 91 119 113 103
Pig ...................... 98 144 115 115
H o rs e .................. 69 78 70 71
Sheep ................. 138 203 120 163
In  T ran sd an u b ia , an im al h u sb an d ry  has n o t increased num erically . This is 
largely  due  to  th e  slow developm ent of fodder p roduction . The exception  
is in  sheep-farm ing, th e  ex tensive form  of w hich is less dependen t on th e  
fodder basis. The general decline of horse-holding is m ost m arked  in  T ran s­
danub ia . So a g rea t deal of roughage is le ft for ca ttle -b reed ing , th ough  th e  
slight increase of roughages can im prove th e  foraging only , and  does n o t 
provide fo r an increase in  th e  livestock. T rad itiona l ca ttle -b reed ing  in  T ran s­
danub ia  has never h ad  a secure fodder basis, this is th e  reason  w hy th e  liv e ­
stock has decreased recen tly . P ig-breeding  has n o t declined m ateria lly ; 
in 1960 it fell only 2 %  sh o rt of 1935.
In  co n tra s t, th e  G rea t P la in  and  N o rth  H u n g ary  are  ch aracterized  b y  an  
over-all upsw ing of stock-farm ing , th e  basis of w hich is p rovided b y  th e  
sudden increase of fodder production , p a rticu la rly  b y  th e  spread of legum es. 
The developm ent has been  cen tred  on th e  G rea t P lain . T he sheep stock d o u ­
bled, th e  stock  of pigs increased by  n early  50%  (the lead ing  role of th e  t r a d i­
tional area  was confirm ed), and  th e  c a ttle  stock also exceeded th e  average  
by  an  increase of nearly  20% . In  N o rth  H u n g ary  th e  e x te n t of stock-farm ing  
was fa irly  m odest, th o u g h  b y  no m eans insignificant. The large-scale upsw ing  
of stock-farm ing  in th e  G reat P la in  is due to  a wise econom ic policy resu lting , 
here too, in  m odern, in tensive  ag ricu ltu ra l p roduction , th e  level of w hich  
has becom e nearly  as high as in  T ransdanub ia .
R egional differences in  th e  developm ent of stock-farm ing  have given rise  
to  considerable shifts in  th e  areal d is trib u tio n  of th e  livestock  (Table V I).
The p roduction  of roughage sh ifting  tow ards th e  G re a t P la in  was linked 
up w ith  a developing ca ttle -h u sb an d ry . In  1935 th e  G re a t P la in  accoun ted  
for h a rd ly  m ore th a n  36 %  of H u n g a ry ’s ca ttle  stock, w hile in  1960 its  ra tio  
was n ea rly  42% . This is a lm ost as h igh as th e  percen tage  of T ran sd an u b ia , 
w hich in  1935 was b y  ab o u t 14%  higher th a n  th e  figure for th e  G rea t P la in . 
A ccordingly, th e  leading role tends to  sh ift from  T ran sd an u b ia  to  th e  G rea t 
P lain . N o t only ca ttle  b u t  also o ther an im al species (pig, sheep, horse) a re  
g e ttin g  m ore and m ore concen tra ted  on th e  G rea t P la in . D uring 25 y ears ,
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T a b l e  VI
Areal d istribution of the  livestock per cent
A nim al
species
T ransdanubia G reat Plain N orth H ungary All of H ungary
1935 1960 1935 1960 1935 1960 1935 1960
C a t t l e .............. 50 44 37 42 13 14 100 100
Pig .................. 43 35 47 56 10 9 100 100
H o r s e .............. 30 34 52 54 12 12 100 100
Sheep .............. 36 30 45 56 19 14 100 100
th e  G reat P la in  ra tio  of pig an d  sheep s to ck  increased b y  ab o u t 9 to  11% , 
w hile th a t of T ran sd an u b ia  decreased  by  6 to  8% . The sh ift took  place m o stly  
betw een th e  G re a t P lain  an d  T ran sd an u b ia  (the  function  of N o rth  H u n g ary  
in  anim al h u s b a n d ry  has h a rd ly  changed). Sheep-breeding, how ever, did no t 
keep pace w ith  th e  general d ev e lopm en t of th e  G reat P la in ; th e re  th e  role 
of sheep-farm ing  has declined , in  sp ite  of a re la tive  increase of livestock.
A lthough, in  general, fo d d e r p ro d u c tio n  has developed som ew hat m ore 
rap id ly  th a n  th e  livestock, th e  p roblem  of fodder basis can n o t be considered 
as settled. In  som e p arts  of th e  co u n try  th e re  is a considerab le difference 
betw een th e  p ro p o rtio n  of th e  fodder-grow ing  area and  th a t  of th e  livestock. 
A nim al d e n s ity  as re la ted  to  th e  fodder-grow ing area seems to  be high in 
m an y  regions. T h e  d ensity  of an im al groups p er 100 cad astra l yokes of m ain  
fodder-grow ing areas is m o st s trik in g  in  W est and S o u th  T ransdanub ia , 
N o rth -E ast H u n g a ry  and th e  S o u th -E a s t G re a t P lain  (Fig. 1).
Cattle- an d  p ig-b reed ing  show  a conspicuous geographical d ifferen tia tion . 
I n  N orth  T ra n sd a n u b ia  an d  N o rth -E a s t H u n g ary , w here th e  production  
of roughages is m o st w idespread , a high c a ttle  density  is to  be seen; w hile 
th e  m aize-grow ing areas in  th e  G re a t P la in  an d  on th e  riverine  of th e  D anube 
show  an o u ts ta n d in g  pig d e n s ity . C attle- an d  pig-farm ing are  closely linked 
w ith  each o th e r  in  the n o rth -e a s te rn  G rea t P la in  w here b o th  anim al species 
h av e  a very  h ig h  d ensity  in  re la tio n  to  th e  fodder-grow ing area. This high 
d en sity  is su p p o rte d  by th e  p o ta to  p roduce w hich is also largely  u tilized  for 
feeding an im als.
The structure o f fodder production and its areal distribution
The fodder p ro d u ced  on a ra b le  lan d  p lays th e  m ost im p o r ta n t role in  th e  
S o u th -E ast G re a t  P la in  and  in  th e  sou th -w est corner of th e  D anube—Tisza 
M idregion. In  th e se  areas th e  a rab le  la n d ’s share  of th e  m ain  fodder-grow ing 
a rea  is 85%  o r even  more. I t  acco u n ts  for m ore th a n  70%  of th e  to ta l fodder 
a rea  in N orth  a n d  S o u th  T ran sd an u b ia , in  a p a r t  of th e  C en tra l Tisza Region 
a n d  in the n o r th e rn  part of th e  D an u b e—Tisza M idregion (Fig. 2).
In  o ther regions th e  n a tu ra l fodder-grow ing  areas have becom e m ore im por­
ta n t .  Meadows a n d  pastu res m ak e  up  about 30 to  50%  of to ta l  fodder-grow ing 
a rea  in the  so u th -w este rn  an d  cen tra l p a rts  of T ran sdanub ia , in N orth  H u n ­
g a ry  and in th e  cen tra l p a rt of th e  T rans-T isza Region (Fig. 3). As regards
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th e  ra tio  of m eadows to  p astu res, very  g re a t differences are found  from  region 
to  region. In  S ou th -W est T ran sd an u b ia  m eadows, while in  th e  G re a t P la in  
and  in  N o rth  H ungary  pastu res  p redom inate . G rassland-farm ing  is m ost 
developed in  S ou th -W est T ran sd an u b ia . I ts  im portance is best evidenced 
b y  th e  y ie ld  of th e  grass-lands w hich is a lm ost as high as th a t  of th e  roughages 
grow n on a rab le  land. G rasslands in  th e  m entioned  regions account fo r m ore 
th a n  a q u a rte r  of th e  m ain  fodder-grow ing area .T he  percen tage of th e  m ead-
F ig . I. D ensity of animal units per 100 cadastral yoke of prim ary fodder-growing area. 1960
ows varies betw een 15 an d  25%  in  som e p a rts  of th e  C en tra l M ountains 
of N o rth  H u n g ary  and  of th e  D anube— Tisza M idregion, too , b u t  th e ir  area 
is less th a n  th a t  of th e  p astu res. T he la t te r ,  s itu a ted  m o stly  in  th e  G rea t 
P la in , on sziksoils and  sands, rep resen t a considerable p ercen tage  (abou t 
20 %  to  40% ) of th e  fodder-p roducing  area. They canno t p rov ide  a con­
siderab le  fodder basis, as th e y  are of a poor qua lity , and  th e ir  n u tr i t iv e  value 
is h a rd ly  adequa te , p a rticu la rly  in  tim es of drought. N evertheless, th e  value 
and  provision ing  pow er of pastu res is be ing  increased m a te ria lly  b y  irriga tion .
B y  now  m ore th a n  half of th e  a rab le  a rea  is being u tilized  for fodder p ro ­
duction . The p redom inance of fodder crops raised on a rab le  lan d  is ch arac­
te ris tic , above all, of E a s t T ran sd an u b ia  and p a rtly  of th e  S o u th -E a s t G rea t 
P la in  (Fig. 4).
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Among th e  fo d d ers  ra ised  on arab le  land , th e  g ra in  fodders have th e  lead ing  
role. They exceed  roughages as to  size of area , vo lum e of fodder harvested , 
as well as s ta rc h  y ield . C oarse grains tak e  u p  67 .4%  of th e  arable fodder 
area, as against th e  32 .6%  of roughages. The o u ts ta n d in g  ro le of coarse grains 
is also reflected  b y  th e  fa c t  th a t  th ey  acco u n t for 46 %  of th e  to ta l m ain  
fodder-grow ing a rea . Of th e  coarse grains, m aize is m ost im p o rtan t. I ts  crop 








F ig . 2. Percentage ra tio  of the arable fodder land to  prim ary  fodder-growing area, 1960
T he proportion  of b a rley  is 11 .4% , while th a t  of o a ts  is ra th e r  insignificant: 
3.20/0.
The crop p e rcen tag e  of roughages is su b s ta n tia lly  low er th a n  th a t  of th e  
coarse grains: 2 1 .9 % . Of th e  roughages, lucerne is m ost im p o rtan t: it  rep re­
sen ts 6 .5% , w hile  g reen  m aize and  silo m aize is 4 .7 %  an d  red  clover 3 .9%  
of th e  main fodder-g row ing  area .
Of all the  fo d d er crops, coarse  grains fu rn ish  th e  g rea te s t n u tr itiv e  value. 
T heir yield per c a d a s tra l y o k e  is 10 q in s ta rch  u n its . The by-products raise 
th is  value to  14.1 q . R oughages and  the  soft fodders y ie ld , on th e  national 
average, 7.7 q , m eadow s a n d  pastu res  4.9 q p er cad as tra l yoke in starch  
u n its . As regards p ro te in  ren d e r, th e  roughages are  first. 1 cadastra l yoke of
FO D D E R  PRODUCTION AND STOCK-FARMING 115
rough  and  soft fodder crops yields 1.46 q p ro tein , w hile coarse grains as well 
as m eadow s and  pastu res fu rn ish  0.95 q /cad . yoke.
As was show n b y  th e  s tru c tu re  of th e  fodder-grow ing area , th e  m a jo r p a r t  
of fodder basis is fu rn ished  b y  arab le  la n d . 79.9%  of th e  s ta rch  and 71 .3%  
of th e  p ro te in  co n ten t derive from  th e  principal fodders raised  on a rab le  
land . One should n o t, how ever, d isregard  th e  n u tr ie n ts  gained from  th e  
n a tu ra l fodder-grow ing areas, w hich also h av e  a m arked  p a r t  in  th e  p ro te in
Fig . 3. Percentage ratio  of the natural fodder land to prim ary fodder-growing area, 1960
supply , as th e y  p roduce  28.7%  of to ta l  p ro te in  and  20.1 %  of to ta l  s ta rc h  
value.
58 .4%  of th e  to ta l s ta rch  con ten t of crop land  fodders is p rov ided  b y  coarse 
grains, w hile th e  co n trib u tio n  of th e  rough- and  soft-fodder crops m akes 
21 .5% . F o r p ro te in  p roduc tion , coarse grains rep resen t 41 .2% , roughages 
30 .1% . T he p ro te in  supp ly  of coarse grains is surpassed  only b y  th e  y ield  
of crop land  roughages and  soft fodder, an d  b y  th e  coupled yields of m eadow s 
and  pastu res.
The h ighest am ounts of s ta rch  values deriving from  cropland  fo d d er are  
p roduced  in  th e  S o u th -E a s t G rea t P la in , th e  no rth ern  p a r t  of th e  D an u b e— 
Tisza M idregion, a section  of th e  C en tra l Tisza R egion, th e  N yírség, an d  in  
th e  n o rth -w este rn  an d  eastern  T ran sd an u b ia  (Fig. 5). In  these  areas th e
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cropland fo d d ers  fu rn ish  in  m o st cases 80 to  90 %  of th e  to ta l  s ta rch  o u tp u t, 
in  some d is tr ic ts  th e  figure is still higher. H ow ever, w ith  regard  to  s tra rch  
o u tp u t in  th e  re s t  of th e  c o u n try , it  is again  th e  n a tu ra l fodder-grow ing area  
th a t  has com e to  p revail. I n  N o rth  H u n g a ry  (counties B orsod, Nógrád) and  
T ransdanub ia  (counties Z ala , V eszprém  an d  Som ogy) m ore th a n  one th ird , 
in  some sec to rs nearly  th e  h a lf  (about 34 to  45% ) of th e  to ta l s tarch  value 
derives from  th e  produce  of m eadow s and p astu res , and  th is  is und o u b ted ly
a very  high v a lu e . A high p e rcen tag e  (over 25 to  45% ) applies also to  th e  
produce of th e  so u th e rn  p a r ts  of T ran sd an u b ia  and  of th e  D anube—Tisza 
M idregion, th e  M á tra  R egion a n d  som e areas of th e  T rans-T isza Region. The 
p ro te in  p ro d u c tio n  shows a s im ila r  areal d is trib u tio n .
The s ta rch  c o n te n t of rou g h ag es and coarse  grains g rea tly  differs from  
region to  reg ion . T he la rg es t co n tr ib u tio n  of coarse grains to  to ta l s ta rch  
v alue  is fo u n d  in  som e areas of th e  G reat P la in  (in th e  n o rth e rn  and  so u th ­
w estern  p a r ts  of th e  D an u b e— Tisza M idregion, th e  C en tra l Tisza Region, 
th e  so u th -easte rn  an d  n o rth -e a s te rn  p a rts  of th e  G reat P lain) as well as in  
easte rn  T ra n sd a n u b ia  (Fig. 6). T h e ir p ercen tage  averages 60 to  75% . The vast 
m a jo rity  of th e  coarse-g rain  n u tr ie n ts  is, n a tu ra lly , fu rn ished  by  m aize; 
b u t  also n o te w o rth y  is th e  b a r le y  producing  a rea , form ing a w ide belt in  th e  
w estern  half of th e  T rans-T isza R egion, on th e  riverine of th e  Tisza, in  th e
F ig . 4. Percentage ratio  of the arab le  fodder land to  to ta l arable area, 1960
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su rround ings of th e  cap ita l and on the  riverine of th e  D anube. I t  furnishes 
a b o u t 15 to  20%  of th e  starch  va lu e  of all th e  p rinc ipa l products. T he supply  
of coarse  grains is im p o rta n t in  th e  o th e r p a rts  of th e  country , to o , an d  it  
is o n ly  in  th e  w este rn  T ran sd an u b ia  (counties Vas, Zala, Veszprém) an d  in 
N o rth  H u n g ary  th a t  th is co n trib u tio n  to  th e  to ta l  s ta rch  value falls sho rt 
of 4 5 % . In  these areas, too, i t  is th e  m aize th a t  p redom inates, b u t  in  N orth  
H u n g a ry  and in  th e  L ittle  P la in  b a rle y  is also im p o rta n t. In  w estern  T rans-
F i g . 5. Percentage ra tio  of the cropland to  to ta l prim ary products, in starch values, 1960
d an u b ia  th e  n u tr i t iv e  value of o a ts  is w orth  m en tion ing . I t  accounts for 3.5 
to 5 .0 %  of th e  to ta l  n u trien ts , w hich  is the  h ighest figure in th e  co u n try .
R ough  and  soft fodder crops h a v e  th e  h ighest p ercen tage  of to ta l  s ta rch  
value in  th e  n o rth -w este rn  T ran sd an u b ia , w here i t  exceeds 30% . I t  is above 
20%  in  o ther p a r ts  of T ran sd an u b ia , as well as in  th e  Nyírség, th e  C en tra l 
Tisza R egion and  th e  sou th -easte rn  G re a t P lain. In  som e parts of th e  G rea t 
P la in  (central p a r t  of the T rans-T isza Region, D an u b e—Tisza M idregion) 
and  in  N orth  H u n g ary , it is genera lly  below 20% . Of th e  rough a n d  soft 
fodder crops, th e  g rea te s t s ta rch  v a lu e  is y ielded b y  green and silo m aize 
w hich accounts fo r n early  one te n th  (9.5% ) of th e  to ta l  s tarch  v a lue . The 
green m aize and  silo m aize m ake th e  bu lk iest co n trib u tio n  to  th e  fodder 
basis in  n o rth -w este rn  T ransdanub ia , w ith  a p ercen tage  of about 12 to  20% .
118 I. ASZTALOS
A lthough  ra th e r  w idespread, th e y  are  n o t so im p o rta n t in  th e  o th e r parts 
of T ran sd an u b ia  (except its  so u th -w este rn  half) and in  th e  G re a t Plain, 
fo r th e re  th e y  fu rn ish  only 8 to  15%  of to ta l  s ta rch  value. T h ey  are least 
im p o rta n t in  N o r th  H ungary , in  a p a r t  of th e  N yírség and  in  som e areas 
of th e  D an u b e— T isza M idregion, w here th e ir  ra tio  is as low  as 3 to  8% . 
T he co n trib u tio n  of lucerne to  to ta l  s ta rch  v a lu e  is the  second in  th e  tab le  
(4 .2% ); i t  is fo llow ed by  th e  red  clover (2 .8% ). B o th  are vo lum inous item s
F ig . 6. Percentage ra tio  of coarse grains to  total p rim ary  products, in starch  values, 1960
of th e  fodder basis. Their grow ing  areas are r a th e r  iso lated  from  each other, 
ow ing to  p h ysica l conditions. In  th e  eastern  h a lf of T ransdanub ia , th e  lucerne 
predom inates, w h ile  in  th e  w este rn  h a lf th e  red  c lover prevails. R ed  clover pre­
dom inates in  N o r th  H ungary , w h ere  its  share  of to ta l  starch  v a lu e  (4 to  10%) 
exceeds th a t  of th e  lucerne (2 to  6% ). H ow ever, in  the G reat P la in , p a rtic ­
u la rly  in  th e  D a n u b e —Tisza M idregion and  in  th e  sou th -easte rn  p a rts , the  
lucerne is fa r a h ead  of the  red  c lover in  s ta rc h  con ten t.
The s ta rch  y ie ld s  of rough an d  soft fodder crops and  m eadows an d  pastures 
largely  in fluence  th e  s tru c tu re  of th e  livestock , since th e y  fo rm  th e  basis 
of ca ttle -b reed ing . These roughage crops p ro v id e  m uch m ore th a n  half (about 
54 to  65% ) of th e  to ta l s ta rch  v a lu e  in  th e  sou th -w estern  and  cen tra l parts 
of T ran sd an u b ia  an d  in the  C en tra l M ountains of N o rth  H ung ary ; accordingly, 
th e  concen tra tes h av e  a su b o rd in a te  role th e re . These figures, how ever, can 
be  re la ted  to  th e  regions m en tioned  and  to  c e r ta in  o ther d istric ts  o n ly  (Fig. 7).
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T he s ta rch  percen tage of roughages is h igh enough (about 5 0 % ) also in  th e  
fore land  of th e  C entral M ountains of N o rth  H ungary , in  th e  n o rth e rn  half 
of th e  C entral Tisza R egion and  in  T ran sd an u b ia . H ence th e  fodder produce  
of these  areas prom otes ca ttle -farm ing . H ow ever, the  m ajor areas of th e  G rea t 
P la in  and  in  th e  Mezőföld co n tr ib u te  less th a n  45%  of th e  to ta l  roughages, 
so th e re  pig-breeding conies in to  prom inence.
F ig . 7. Percentage ratio  ot to tal roughages (cropland and meadow-pasture) to to tal prim ary  
products, in  starch values, 1960
As to  th e  areal d is trib u tio n  of p ro te in , i t  runs parallel to  th e  s ta rc h  values 
fo r fodder groups, only th e  ra tio s  of rough  and  soft fodders an d  m eadow s 
an d  pastu res  are higher, and  th e  difference betw een  coarse g ra ins and  rough- 
ages is less. In  p ro tein  th e  order of roughages is o th e r th a n  in  s ta rch . 
F irs t  comes lucerne w ith  11 .7%  of to ta l  p ro te in  value; second  is red  clover 
w ith  5 .6% , and  th en  comes green and  silo m aize w ith  4 .5% .
Fodder balance
The deficiency of pro te in  and , to  a lesser degree, th a t  of s ta rc h  supp lied  
from  th e  p rim ary  grow ing areas, has a depressing effect on  stock-farm ing . 
T he sho rtag e  of pro te in  is responsib le for th e  slow grow th of an im als, th e  low 
yields of an im al p roducts, in a d e q u a te  u tiliza tio n  of fodder. So th e  p ro d u c tio n
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cost is very  h igh , an d  sto ck  holding is r a th e r  u n p ro fitab le . The grave s itu a tio n  
of foraging is show n b y  th e  fac t th a t  th e  p rinc ipal p ro d u c ts  cannot m eet th e  
needs e ither fo r s ta rc h  v a lu e  or for p ro te in . S ta rc h  requ irem ents are 85% , 
and p ro tein  8 1 %  of th e  to ta l  need. A ccordingly , it  is h igh ly  essential to explo it 
the  b y -p roduc ts, w h ich  fu rn ish  nearly  a q u a rte r  of to ta l  starch  value and  
roughly one s ix th  of th e  p ro te in  value. Of course, th e  d a ta  w ith reg ard  to  
these secondary  supplies a re  highly  u n certa in .
As regards to ta l  p ro te in , th e re  is a deficiency of 4 %  on th e  average, w orst 
felt in th e  w este rn  p a r t  of T ran sd an u b ia  and  in  th e  G re a t Plain. The to ta l 
starch  value of p rin c ip a l crops and b y -p ro d u c ts  on th e  national average 
shows 11%  su rp lus over th e  requ irem en ts, an d  only  th e  north -eastern  half 
of th e  T rans-T isza R eg ion  an d  th e  surround ings of th e  cap ita l and co u n ty  
Zala have deficiencies v a ry in g  from  10 to  20% .
The degree of fo rag ing  is ac tu a lly  low er th a n  show n b y  th e  national balance, 
since only th e  req u irem en ts  of ca ttle , pig, horse and  sheep  stocks have been 
taken  in to  acco u n t. A d d itio n a l consum ption  is req u ired  by the p o u ltry , 
which is k e p t a lm o st en tire ly  on coarse gra ins (ab o u t 6 to  8%  of th e  fodder 
basis). O th er an im al species (buffalo, donkey , m ule, g o a t, etc.) m ust also be 
included, th o u g h  th e ir  needs do no t w eigh m uch on th e  fodder scale. C onsid­
ering the  above d a ta ,  w e can s ta te  th a t  th e re  is no su rp lus starch, and  th e  
deficiency of p ro te in  seem s to  be well above 4% .
A simple com parison  of to ta l  needs w ith  to ta l  p ro d u c ts  cannot reveal th e  
actual s itu a tio n , fo r fo d d er p roduction  is n o t de te rm in ed  by the  special 
needs of th e  various an im al groups. This is th e  reason w h y  some fodder crops 
are produced to  excess, w hile others a re  u n d erp ro d u ced , and th e  surp lus 
products — e.g. a considerab le  p a rt of th e  co n cen tra tes  — are left unused . 
Accordingly, th e  need  fo r p ro te in  is m ore serious th a n  seem s to be in d ica ted  
by  th e  to ta l p ro te in  v a lu e  produced.
Reliable in fo rm a tio n  on th e  fodder basis can  be o b ta in ed  only by ex am in ­
ing the  needs of each  an im al species for each fodder g roup . Such an ex am in a­
tion proves th a t  th e  n a tio n a l livestock  of p resen t com position requires 
57 .3%  of its  to ta l  n u tr ie n ts  from  rough and  so ft fodder crops, and 42 .7%  
from  coarse g ra ins. Of course, divergencies from  th e  n a tio n a l average can 
be seen from  region to  reg ion  according to  th e  kinds of stock . In  the  w estern  
T ransdanub ia , th e  C en tra l M ountains of N o rth  H u n g a ry  and the N yírség 
areas, developed ca ttle -b reed in g  dem ands a good deal of roughage and  soft 
fodder, w hile in  th e  G re a t P la in  and  in  th e  easte rn  T ransdanub ia  a m ore 
prolific p ig-hold ing  p r im a rily  requires th e  co n cen tra tes  (Table VII).
By figuring th e  special needs for each p a rtic u la r  fo d d er group, th e  defi­
ciency will be  still fu r th e r  clarified. T he co ncen tra tes m eet the  needs for 
starch  on th e  n a tio n a l average; m oreover, a su rp lus of 16 %  m ay be reckoned  
w ith  (or 8 to  10%  if p o u ltry  is tak en  in to  account). In  som e areas, how ever, 
such as th e  n o r th e rn  T rans-T isza R egion, C songrád a n d  Bács counties and  
the  sou thern  an d  so u th -w este rn  T ran sd an u b ia , th e  concentrates show a 
deficiency of 16— 3 0 %  (Fig. 8). In  th e  m a jo r p a r t  of these  areas coarse grains 
are largely u tilized , as beside  a w ell-developed p ig-b reed ing  poultry -farm ing  
is p rom inent. T he defic iency  of co ncen tra tes is over 2 0 %  in the  C en tra l 
M ountains of N o rth  H u n g ary .
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T a b l e  VII
Starch dem and and supply according to  fodder groups in 1960 percentages















B a ra n y a ........................ 43 57 128 75 124
F e jé r .............................. 46 54 155 54 145
G y ő r .............................. 36 64 177 83 151
Komárom .................... 38 62 161 63 131
Somogy ........................ 40 60 125 74 122
Tolna ............................ 45 55 154 68 142
V a s ................................. 33 67 118 63 103
V eszprém ...................... 33 67 131 75 117
Zala .............................. 34 66 95 59 89
Total T ransdanubia 39 61 137 71 125
B á c s ............................... 46 54 104 57 103
B é k é s ............................ 49 51 121 47 114
Csongrád ...................... 48 52 85 42 84
H a jd ú ............................ 55 45 65 55 80
Pest .............................. 43 57 148 57 127
S zab o lcs ........................ 39 61 87 39 79
Szolnok ........................ 46 54 127 68 125
Total G reat Plain 47 53 100 52 100
B o rso d .......................... 35 65 119 63 104
H e v e s ............................ 38 62 159 72 136
N ó g rá d .......................... 35 65 128 75 117
Total N orth H ungary 36 64 131 67 114
Total H u n g a ry ........... 43 57 116 61 111
The coun try -w ide surplus can  com pensate fo r regional deficiencies, as 
surplus concen tra tes are p roduced  b y  n o rth e rn  and  eastern  T ran sd an u b ia  
as well as th e  C en tra l Tisza R egion and  th e  fo re land  of the C en tra l M ountains 
of N o rth  H u n g ary . The livestock  of these regions does no t consum e all th e  
fodder harvested , so a p a rt of i t  becom es m ark e tab le  to m eet th e  dem ands 
of o th e r areas facing  fodder shortage. In  c o n tra s t to  the  b a lan ced  resources 
of coarse grains, th e re  is a very  g rea t deficiency of roughages. O n th e  national 
average, th e  to ta l  n u trien ts  of rough  and so ft fodder crops a n d  those of 
m eadow s and p astu res  cover b u t  61 .5%  of th e  to ta l dem and  for starch . 
P a rticu la rly  g rea t is th e  deficiency in  th e  G rea t P la in , chiefly in  th e  N yírség, 
th e  m ajo r p a r t of th e  D anube—Tisza M idregion an d  the  so u th -ea s te rn  G rea t 
P la in  (Fig. 9).
The principal roughages m eet, a t m ost, ha lf th e  requ irem ents. H ence 
arises a very  s tro n g  im ped im ent to  ca ttle -farm ing . The situ a tio n  is n o t m uch 
b e tte r  in  w estern  T ran sd an u b ia  e ither, a lthough  th is  region is p ro m in en tly  
ca ttle -b reed ing . T h e  deficiency is ab o u t 40 to  5 0 %  in relation  to  th e  principal
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roughages h a rv e s te d  there . The insuffic iency  of p rin c ip a l roughages is to  be 
fe lt th ro u g h o u t th e  w hole co u n try , as th e  am oun t n eeded  is nowhere adequa te . 
T he supp ly  of liv esto ck  is b a d ly  affected  b y  th e  fa c t th a t  a g re a t deal of 
in ferior b y -p ro d u c ts  have  to  be used  for foraging, w hich  results in  low  yields 
of th e  anim als. T he to ta l  s ta rch  v a lu e  of rough an d  so ft fodder crops and  b y ­
p roducts is m ore th a n  enough to  cover th e  req u irem en ts  on th e  national 
scale, as i t  shows a su rp lus of ab o u t 7 % . N evertheless th e  fodder is insuffic ien t
F ig . 8. Percentage ra tio  of the grain crops to to ta l starch  needs of the livestock, 1960
in  som e areas, p a r tic u la rly  th e  n o rth -ea s te rn  p a r t  of H ungary , county  
Csongrád and  th e  w este rn  bo rder of T ransdanub ia .
Of course, th is  b ro a d  ou tlin ing  of fodder ba lance  can  provide on ly  app rox ­
im a te  in fo rm atio n  on th e  p resen t s ta te  of th in g s. F u r th e r  developm ent of 
d a ta  w ill be  in fluenced  b y  num erous factors. F o r exam ple, an ex ac t survey 
of fodder req u irem en ts  involves a d e ta iled  ex am in a tio n  of th e  d is trib u tio n  
of th e  an im al species b y  age an d  sex and  th e  te c h n iq u e  of th e ir u tiliza tion . 
In  fac t, th e  an im al species show  w ide ly  varied  needs for fodder as regards 
q u a n tity , q u a lity  an d  com position . I t  is n o t possib le  to  su rvey  to  w hat 
e x te n t som e species — especially  sheep and  p o u ltry  — draw on th e  fodder 
basis, or to  w h a t e x te n t w ayside p astu res , s tubb le-fie lds, household w astes,
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e tc . m ay  co n trib u te  n u tr im en t to  th e ir  feeding. M oreover, a p recise fodder 
b a lan ce  presupposes a know ledge of d a ta  on th e  y ield  of a n u m b er of fodder 
crops, for lack  of w hich only  rough  estim ations can be m ade. No d a ta  are  
availab le  as to  th e  aftercrops an d  m ix tu re  crops. The am ounts of by -p roducts 
used  fo r foraging (m aize s ta lk , fodder straw , leaves of tu rn ip , etc.) are u n ­
know n. The developm ent of th e  fodder basis is largely  influenced also b y  th e  
m ethod  of fodder tre a tm e n t (tim e of h a rvesting , drying, sto ring , etc.).
F ig . 9. Percentage ratio  of the rough and soft fodder crops to  to tal starch  needs of the 
livestock, 1960
As th e  possibilities for enlarging th e  fodder-grow ing areas a re  lim ited , th e  
fodder basis can  be augm ented  only  b y  a m odern  fodder econom y. This 
holds p a rticu la rly  tru e  for th e  roughages w hich  p resen tly  show  th e  greatest 
deficiency and  least developm ent. F odder in  th e  G rea t P la in  m igh t be 
im proved , first of all, b y  irriga tion . The p ro p ag a tio n  of fodder crops y ielding 
th e  h ighest s ta rc h  value and  g rea te s t am o u n t of p ro te in  is n o t a m a tte r  for 
indifference, e ither. The p ro te in  value could be increased b y  in tensify ing  
th e  p roduction  of lucerne and  red  clover, for th e se  crops y ield  m ost protein  
p e r cad astra l yoke: 1.91 q or 1.54 q, respective ly . A large-scale p roduction  
of green and  silo m aize would be m o tiv a ted  b y  th e ir  s ta rc h  v a lu e  (16 q) 
h ighest of all th e  fodder crops. As the ir p ro te in  y ield  also exceeds 1 q /cad .,
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their y ie ld  of to ta l n u tr ie n t co n ten t is superio r even to  th a t  of g ra in  maize- 
The p ronounced  sca rc ity  of sta rch  in  roughages could be  largely com pensated  
by  a m ore in ten siv e  p roduction  of g reen  and  silo m aize. Mangel p ro d u c tio n  
has been  neglected  recen tly , because i t  is a labour-absorb ing  p la n t. This 
crop fu rn ishes a considerab le  a m o u n t of n u trien ts , n o tab ly  10 q of s ta rch  
and 1.17 q of p ro te in  per cad astra l yo k e , w hich is h igher th an  th a t  of m ost 
roughages, or of b a rley  and  oats, to  sp eak  of coarse grains.
A m odern  fodder econom y m ay develop  num erous possibilities for reducing  
and  e lim ina ting  th e  deficiency. F o r exam ple, th e  average yield of lucerne 
can be increased  b y  ab o u t 5 q /cad ., w ith o u t any  p a rtic u la r  in v estm en t, by  
u p -to -d a te  fe rtiliza tio n , b y  w eed-killing , pa rasite  con tro l and h arv estin g  in  
due tim e . This re su lts  in  a surplus s ta rc h  of ab o u t 1.5 q and in  a surp lus 
p ro te in  of ab o u t 0.5 q. A ccordingly, th e  surplus crop of 1,000 cad astra l yokes 
of lucerne  w ould be  sufficient for th e  a n n u a l needs of 90 to  100 head  of c a ttle , 
or for th e  p ro d u c tio n  of abou t 700,000 to  800,000 lite rs  of milk.
Irr ig a tio n  offers s till w ider possib ilities. L ucerne u n d er irriga tion  w ould 
yield 40 q h ay  p er cad astra l yoke, i.e. double th e  p resen t yields or even 
more. This w ould re su lt, in  tu rn , in  such a high increase of n u tr ie n ts  th a t
1.000 cad as tra l yokes irriga ted  for lucerne  could supp ly  about 350 to  380 
m ore c a ttle . The irr ig a tio n  of roughages, how ever, is in  a ra th e r in itia l s tage  
as y e t; large-scale irr ig a tio n  has ju s t  s ta r ted .
A n im p ro v em en t, how ever, can  be achieved by  increasing th e  q u a n tity  
and im prov ing  th e  q u a lity  of th e  roughages. The legum inous crops lose a 
g rea t deal of th e ir  n u tr i t iv e  pow er a f te r  ha rv est, w hen  dried in row s, or in  
th e  course of tra n s p o r t  and  stack ing . T he losses m a y  am ount to  12— 15%  
because of th e  fall-off of leaves, th e  m o st precious p a rts  of th e  p lan t. B y d ry ing  
on s tan d s  or b y  m eans of airing, th e  leaf w aste  could  be avoided in  p a r t, 
and th e  p ro te in  v a lu e  could be increased  by  a b o u t 2 % , the  s ta rch  value 
by  ab o u t 6 % , w hich  w ould m ake a surp lus p ro te in  of abou t 36 to  40 kg 
and a su rp lus s ta rc h  of abou t 100 to  120 kg per cad a s tra l yoke.
The g rea te s t resources of stock -fa rm ing  are found  in th e  n a tu ra l fodder­
grow ing areas, because th e ir rich  an d  cheap y ields can be m u ltip lied  b y  
m odern  m ethods w ith o u t expensive inv estm en ts . A h arv est of a p a s tu re  
costs h a rd ly  m ore th a n  half of w hat it  does in a lucerne  p lo t. But by  irrig a tio n  
and fe rtiliza tion , p a s tu re s  m ay resu lt in  a grass y ield  of 100 to 200 q, in stead  
of th e  p resen t 20 to  25 q. B etw een 1947 and 1960 th e  area of m eadow s and 
pastu res u n d er irr ig a tio n  was e x ten d ed  six tim es an d  in  1960 it  reached
26.000 cad as tra l yokes, w hich, how ever, rep resen ts b u t  1.1%  of th e  to ta l 
n a tu ra l fodder-grow ing  area.
Irr ig a tio n  of n a tu ra l fodder-grow ing areas is p rac ticed , first of all, in  th e  
G rea t P la in . 61 .4%  of th e  m eadows a n d  pastu res h av e  been pu t u n d er irr ig a ­
tion  here , w hile th e  ra tio  of T ran sd an u b ia  irriga tion  is 34%  only. Irrig a tio n , 
how ever, has n o t been  evenly sp read  th ro u g h o u t th e  country . I t  is fairly  
well developed in  th e  C entral-T isza R egion and  th e  cen tral p a r t  of th e  
T rans-T isza R egion, w here 42%  of th e  to ta l  irrig a ted  m eadows and  pastu res 
is found , i.e. m ore th a n  in  th e  w hole of T ran sd an u b ia . Of the  to ta l irrig a ted  
n a tu ra l fodder-grow ing  areas of T ran sd an u b ia , 5 7 %  is s itu a ted  in  th e  L ittle  
P lain , precisely in  co u n ty  G yőr-Sopron.
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On th e  whole, th e  n a tu ra l fodder-grow ing areas have been b ro u g h t u n d e r 
irrig a tio n  only  to  a sm all e x te n t as y e t. On a national scale, on ly  16 .3%  
of to ta l  irrig a ted  land  are  m eadow s an d  pastu res. H ow ever, on th e  L ittle  
P la in  a b o u t a half of th e  to ta l  irrig a ted  area and abou t o n e-th ird  of th e  
cen tra l p a r t  of th e  T rans-T isza R egion th a t  is irriga ted , a re  m eadow s and  
pastu res.
Poor w a te r  reserves in  som e d ry  areas m ay ham per th e  expansion  of 
irrig a tio n  p lan ts , b u t even so th e  conditions th ere  could bem ore  fu lly  exp lo ited , 
for th e  p roduce of n a tu ra l fodder-grow ing areas can he increased n o t only  
b y  irrig a tio n , b u t also b y  fertiliza tion , w eed-killing, p lan tin g  of trees, ro ta tio n a l 
g razing. In  o ther w ords, all th e  w ays and  m eans of u p -to -d a te  and  ra tio n a l 
m eadow - and  grassland-farm ing  are to  be tak en  in to  consideration , in  o rd er 
to  develop a m odern fodder econom y, w hich is a precondition  of a m ore 
p ro d u c tiv e  stock-farm ing  and  m ore in tensive  agriculture.
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PO SSIB ILITIES O F A G R IC U L T U R E  U N D E R  IR R IG A T IO N  IN T H E  
N Y ÍR SÉG
by LÁSZLÓ SIMON
A ccording to  th e  lo n g -te rm  n a tio n a l p lan, ag ricu ltu ra l p roduction  in  H ungary  
is to be ra ised  in  20 years b y  tw o to  tw o an d  a  half tim es its  1960 o u tp u t. 
Thus the  r a te  of d ev e lo p m en t will be a lm o st te n  tim es qu icker th a n  th a t  
of the  last th i r ty  y ea rs , w hich  w ere adversely affec ted  by  th e  w ar and  erroneous 
economic policy . T h e  p lan  seem s to  be well conceived and  feasible, and th e re  
is no doubt th a t  th e  socialist ag ricu ltu ra l w orkers w ill fulfil th is  task . H ow ever, 
such an o b jec tiv e  dem an d s th a t  bo th  science an d  econom ic p lanning  m ake 
parallel efforts to  fin d  and  ap p ly  “ q u a lita tiv e ly ” new m ethods. M any resources 
un tapped  as y e t  a re  to  be exp lo red  by science an d  u tilized  in  practice. Am ong 
them , th e  ex ten s io n  of ag ricu ltu re  under irr ig a tio n  p lays an  o u ts tan d in g  
role.
The lo n g -te rm  p la n  p ro jec ts  th e  irrig a tio n  of 1.2 m illion hectares. T he 
feasibility of th is  p la n  is com plete ly  su p p o rted  b y  th e  m ost essential con­
siderations of science. H ow ever, i t  does n o t encom pass th e  irriga tion  of th e  
two g reat lo w lan d  san d  areas of H ungary , th e  S an d  R idge of th e  D anube—  
Tisza M idregion a n d  th a t  of th e  N yírség, each  hav ing  areas of 250,000 ha. 
These tw o e lev a ted  san d y  landscapes lie a b o u t 25 to  50 m  above th e  m ean 
level of th e  p rin c ip a l H u n g a ria n  rivers (D anube  and  Tisza) and have su rface 
w ate r system s w ith  low d ischarge. N or can  w a te r  be feasibly supplied to  
th e  central p a r ts , fro m  th e  b ig  rivers bo rdering  th e se  regions. The possibilities 
for w ater p ro d u c tio n  from  th e  inner n a tu ra l d ra in ag e  system s are extrem ely  
lim ited , p e rm ittin g  irr ig a tio n  of a few th o u sa n d  hectares only. A t the  sam e 
tim e, these san d  regions a re  in tensively  fa rm ed  and  are  th e  m ain  centres 
of a w orld-fam ous vin i- a n d  fru it-cu ltu re  an d  also of tobacco production  
(the Nyírség).
Because of th e  c lim atic  conditions of H u n g a ry  i t  is reasonable to  irriga te  
these sandy  areas w ith  th e ir  in tensive  cu ltu res , n o t so m uch for increasing 
yields as for e lim in a tin g  th e  ups and dow ns of h a rv es t y ields. And if th e  
surface w aters offer only  v e ry  lim ited  possib ilities for irriga tion , the  su b ­
surface w a te rs , ch iefly  th e  a rte s ian  ones, can  y ie ld  w a te r enough for th e  
in tensive crops. In  fa c t, b o th  san d  regions a re  ex tensive  alluvial fans of th e  
m ajor rivers of th e  P le istocene  period. So th e  g ravelly  and  sandy  sedim ent 
beds m ust c o n ta in  w a te r  of sufficient q u a n tity  an d  q u a lity  to  allow a tube- 
well sprinkler ty p e  irr ig a tio n .
In  H u n g ary , w a te r  econom y is m anaged  b y  special organizations and  
scientific in s ti tu te s  w hich , how ever, m ake a carefu l, de ta iled  exposition on ly  
a fte r p re lim inary  su rveys h a v e  ind ica ted  possib ilities for irriga tion  of arab le  
lands and m eadow s. A m any-sided  econom ico-geographical approach to  th e  
problem s of irr ig a tin g  in ten siv e  cultures in  th e  N yírség  has been u n d e rtak en  
b y  the au th o r of th is  p ap er, re ly ing  on earlie r p a rtia l research  studies.
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The peculiar economic conditions of the Nyírség
The N yírség  is a d is tinc t m esolandscape of no rth -easte rn  H u n g ary . H ow ever; 
th e  R étköz , th o u g h  physiograph ically  sep ara ted , m ust be  a tta ch ed  to  th e  
N yírség for econom ic and ad m in is tra tiv e  reasons and  also because th e  hyd ro - 
geological u n ity  of th e  R étköz  and  th e  N yírség is in d isp u tab le . This has 
de term ined  th e  m ain  scope of our investiga tions, still fu r th e r  com plem ented  
b y  th e  Szatm ár-B ereg  P la in , w hich form s a b roader hydrogeological u n it w ith  
th e  N yírség.
O ur o b jec tive  is to  p rove  th a t  if the  areas a llo tted  to  app le  grow ing b y  
th e  long-term  p lan  w ere p u t u n d er irr ig a tio n , i t  would be possib le to  am o rtize  
th e  in v estm en ts  b y  nearly  500 m illion F ts  per year. I t  shou ld  be no ted  h ere  
th a t  th e  costs involved  w ould be m ore qu ick ly  am ortized  an d  w ould n o t be 
less efficient th a n  a sim ilar in d u stria l in vestm en t.
In  th e  long run , th e  m ost im p o rta n t b ran ch  of p ro d u c tio n  is rep resen ted  
by  w in te r apple. The long -term  p lan  envisages an expansion  of its grow ing 
area  to  a ro u n d  60,000 ha, hence th e  com m ercial app le  orchards w ill be 
nearly  four tim es larger in  1980 th a n  th e y  w ere in  1960. T he gross p rodu c tio n  
value of 40 to  70 th o u san d  F ts  per hec ta re , often o b ta in ab le  a t p resen t, can  
by  no m eans be regarded  as a final lim it. R u t even w ith  th is  range of va lues, 
the  p lan tin g  of ab o u t 45,000 ha  of app le  orchards m ay be  m ade to  doub le  
th e  gross p roduc tion , once th e  new ly p la n te d  trees will h av e  reached  th e ir  
fu lly  p ro d u c tiv e  age. All th e  o ther b ranches of ag ricu ltu re  tak en  to g e th e r 
can n o t ap p ro x im ate  th is  colossal o u tp u t. A t the  sam e tim e , apple also has 
th e  g rea te s t range  of crop flu c tua tions of all the  fru it cu ltu res. F o r in stan ce , 
th e  record  apple p roduction  of 1959 am o u n ted  to  85,000 tons. The m a rk e t 
d a ta , w hich are  m ore reliab le  th a n  the  d a ta  of p roduction , show  th e  tonnages 
as follows: 1955: 55,000, 1956: 31,000, 1957: 43,000, 1958: 38,000, 1959: 
85,000, 1960: 32,000.
Such  a g rea t crop f lu c tu a tio n  renders every  plan u n ce rta in  under p re sen t 
conditions. If such a pronounced  flu c tu a tio n  is to  be ca lcu la ted  for 60,000 
hectares, a to le rance  of 30 to  40%  per y e a r  would have  to  be allowed in  th e  
to ta l ag ricu ltu ra l p roduction  of th e  region, and divergencies of 8 to  12%  
in H u n g a ry ’s to ta l exports  of fresh ag ricu ltu ra l p roducts.
This u n p red ic tab le  crop flu c tu a tio n  is m ain ly  due to  th e  u n c e rta in ty  of 
ra infall. The op tim um  am o u n t of p rec ip ita tio n  requ ired  fo r apple g ro w th  
on loose soils is 850 to  950 m m  a year. H ow ever, th e  an n u a l average in  our 
region is only  600 m m : in  exceptional years it  m ay am o u n t to  900 m m , 
w hile in  years  of d rou g h t i t  is hard ly  300 m m . The ra in fa ll of th e  grow ing 
season exh ib its  sim ilar fluc tua tions. A ccording to  th e  se t of d a ta  covering  
a 100 years collated  b y  B erényi, rainfall averages 310 m m , w ith  a m ax im um  
of 660 m m  and  a m in im um  of 90 m m . The rainfall of th e  grow ing season 
is 250 m m , w ith  a p ro b ab ility  ra tin g  of 75% . Such deficiencies are  com ­
pensated  fo r only in  areas w ith  h igh-seated  g roundw ater tab le , w here th e  
roots p en e tra te , on th e  average, to  a 60— 100 cm dep th  an d  can thus d irec tly  
tak e  up g roundw ater, w ith o u t an y  dam age to  th e ir  tra n sp ira tio n . S uch  
conditions, how ever, are  no t to  be found  in  th e  N yírség, as th e re  th e  w a te r  
tab le  lies on th e  average a t  a d ep th  of 2 to  3 m below th e  surface, and  in  th e
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eastern  N y írség  it lies even  deeper. H ence, th e  in secu rity  of fru it p roduce 
is largely  d u e  to  th e  ex trem ely  varied  d is tr ib u tio n  of prec ip ita tions.
W e m ay  re fe r to  an ex am p le , w hich fo r th e  m om ent can  be regarded  as 
norm ative . T h e  s ta te  fa rm  a t  N yirlugos h as  been experim en ting  w ith  app le  
production  u n d e r  cond itions of irriga tion  on  30 ha, since 1959. The o rchard  
has been g iv en  a w a te r co v er corresponding  to  90 m m  of annual ra in fa ll, 
a lthough th e  su p p ly  of w a te r  is ob tained  u n d e r  very  d isadvan tageous hydro - 
geological co n d itio n s, from  a d e p th  below 100 m  and  w ith  a low [16 1/m in/m ] 
specific y ie ld . T he irrig a ted  p lo t in  som e years  y ielded 80 q /h a  more and , 
on the  av erag e  fo r four y e a rs , b y  50 q /h a  m ore, th a n  th e  dry-check-plot. 
The net v a lu e  of th e  in crease  is from  7,000 to  9,000 F ts /h a , w hich is su b ­
s tan tia lly  h ig h er th a n  th e  av erag e  net v a lu e  ob ta ined  from  1 hectare  of 
ag ricu ltu ra l lan d . A t th e  sam e  tim e, th e  level of p rodu c tio n  was secure and  
stab le . E n co u rag ed  b y  th ese  re su lts , th e  s ta te  fa rm  is going to  p u t an  add itional 
60 hectares u n d e r  ex p e rim en ta l irrigation .
The p rob lem  of sto ck -fa rm in g , m ore p recisely  th a t  of its  fodder basis, has 
been show n, in  a p ap er w h ich  appears ea rlie r in  th is book, to  be one of th e  
m ost serious problem s of H u n g a ria n  ag ricu ltu re . In  H u n g a ry , w here th e  
growing area  p e r one a g ra r ia n  b readw inner is one of th e  sm allest in  th e  
w orld (2.4 h a , i.e. one f if te e n th  of th a t  p e rta in in g  in  th e  S ov ie t Union), th e  
chief endeavour is to  o b ta in  th e  h ighest possib le p ro d u c tio n  value per areal 
un its. U nder th e  p resen t co n d itio n s, how ever, th e  p ro duc tion  value of fodder­
growing (w hich occurs on n e a r ly  60%  of th e  to ta l ag ricu ltu ra l area) is very  
low— p articu la rly  as com pared  w ith  th e  han d -lab o u r in p u t— in term s of 
end-products, i.e. an im al p ro d u c ts ; indeed i t  is considerab ly  lower th a n  th e  
averages of o th e r  ag ricu ltu ra l b ranches. T h e  ra te  of fodder production  could 
be  accelerated  on ly  by  m eans of in tensive  m eliorations, nam ely  irrigation , 
which, in  tu rn ,  is n o t feasib le  unless th e  p rim e costs are  low, i.e. the  cost 
of irriga tion  fo r 1 h a  m ust n o t  exceed 3 ,500 F ts  a y ea r, even b y  a w a te r 
cover average of 250 to  300 m m . Such possib ilities exist in  th e  N yírség only  
in  those areas w h ere  irr ig a tio n  can  be ensu red  d irectly  from  surface w aters. 
A rtesian  an d  g ro u n d w aters  m a y  be used fo r experim en ta l irr ig a tio n  of fodder 
crops only a t  c e rta in  places in  th e  n o rth e rn  zone and  on a b o u t 60,000 hectares 
in  th e  S za tm ár-B ereg  P la in . T h is is th e  m ain  reason w h y  th e  la tte r  area 
u n it — w hich  possesses an  im p ro v ed  stock -fa rm ing  sy stem  anyw ay — has 
to  be regarded  as p e rta in in g  to  th e  N yírség . W e are of opinion th a t  th is 
re la tionsh ip  w ill be accep ted  as a decisive fa c to r  in  developing th e  specializa- 
Iion of the area.
Irrigation from surface waters
(1) These possib ilities are  n o t insign ifican t, b u t the ir area l d istribu tion  is 
v e ry  unequal. W hile  th e  S za tm ár-B ereg  P la in  is densely in te rsec ted  by rivers 
(Szamos, T isza, K raszna , T ú r), th e  N yírség is only bo rdered  by  th e  Tisza, 
w hich gives it a geograph ical fram e.
A ccording to  th e  general irrig a tio n  p ro jec t p repared  b y  th e  U pper-T isza 
D istric t W a te r  A u th o rity  in  1.962 — w ith  a view  to  a p ro b ab ility  of 85%
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discharges in  th e  critical m o n th  of A u g u st— irrigation is feasib le w ith in  th e  
following fram e of references:
(A) Running W aters
S t r e a m Site of cross-section
W ater reserves 
in August by  a 
probability of
85% m3/sec
Irrigable  area 
in hectares
T is z a .......................... Záhony 95.00 49 706
S z a m o s ...................... Olcsvaapáti 25.00 36 324
K ra s z n a ................... Vásárosnaménv 0.16 550
Lónyai C a n a l ......... Vencsellő 0.084 300
Total 89 280 ha
(B) Reservoirs
Dead-Channel of the Szamos a t Tunyog- 
Matolcs ...................................................... 0.658 1682
Reservoir a t S zékely ................................... 0.097 356
Reservoir at Rohod ................................... 0.097 356
Reservoir a t V a j a ....................................... 0.156 575
Total 1.008 2 969
T ota l A -)- B 92 249 ha
A ccordingly , th e  area irrigab le  from  surface  w aters to ta ls  ro u n d  100,000 ha 
(98%  of w hich  is s itu a te d  on th e  S za tm ár-B ereg  Plain). T h e  cond itions for 
w a te r p ro duc tion  expounded  in  th e  p ro jec t appear to  allow  an econom ical 
irrig a tio n  of th e  fodder-grow ing areas, inclusive of large m eadow s and p astu res .
W e believe th a t  th e  su rface w aters offered  in  the N yírség  P la tfo rm  w ould  
suffice for th e  irriga tion  of an  area la rg e r th a n  outlined above, b u t th e  co n ­
stru c tio n  of reservoirs w ould  cost so m uch  th a t only in ten siv e  cu ltu res , 
p rim arily  apple, could afford  it.
In  th e  cen tre  of th e  N yírség  P la tfo rm  th e  storage of th e  w aters of th e  
canals, th e  to ta l  leng th  of w hich a lready  exceeds 3,200 km , could offer som e 
ad d itio n a l, th ough  lim ited  possibilities fo r irrigation . But th e  storag ing  raises 
d ifficu lt problem s. In  general, i t  is im possib le to  store w a te r  in  th e  n a tu ra l 
depressions, for th en  th e  w a te r w ould sp read  ju s t over p recisely  those  a reas 
for th e  d ra inage  of w hich th e  canal sy stem  has been bu ilt. In  add ition , som e 
of th e  depressions are covered by  sziksoils, hence the  s to red  w aters w ould 
dissolve lo ts  of harm ful salts and  w ould  sa tu ra te  the  a rea  w ith  th em . In  
ad d itio n , build ing  th e  reservoirs w ould be  very  expensive. The construc tion  
of su n k en  reservoirs, considering also th e  properties of th e  loose soil (casing 
w ith  b e n to n i te !), requires add itional costs of 40,000 to  50,000 FTs per h ec ta re  
of th e  a rea  to  be irriga ted .
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• , Irriga tion  fo r  a b o u t 7,000 to  9,000 h a  can  be  supplied b y  means of reservoirs 
storaging fro m  th e  canal sy stem . For five  y ea rs  th e  av erag e  discharge of th e  
Lónyai C anal in  A pril m ak es 2.5 m 3/sec. A ssum ing a sto rage  sufficient fo r 
six weeks a t  su ch  a ra te  of discharge, a n d  allowing fo r  50%  seepage- a n d  
evaporation-loss in  th e  reservo ir, th e  w a te rs  sto red  w ould  yield a cover 
200 mm th ic k  fo r 7,000 to  10,000 ha of lan d . T he w aters of th e  canals ru n n in g  
to  the so u th  of th e  N yírség  w atershed  m ay  also be used fo r storage irrig a tio n , 
although in  a su b s ta n tia lly  sm aller area  (2,000 to  3,000 ha).
(2) If th e  su rp lu s  w ate rs  from  th e  E a s te rn  M ain C anal are transferred  to  
Debrecen, so m e fu r th e r  possib ilities for irr ig a tio n  from  surface w aters w ill 
be available. T his p rob lem  an d  its financia l req u irem en ts  were discussed in  
detail a t th e  ro u n d -ta b le  conference held  a t  D ebrecen in  1962. In  our opin ion , 
th is p ro ject sh o u ld  be ca rried  ou t b y  all m eans. The aq u ed u c t is dem anded  
because of th e  p ro b lem atic  supp ly  of a r te s ia n  w aters from  th e  basem ent of 
Debrecen (see la te r ) , th e  in d u s tr ia l deve lopm en t of th e  city , and th e  end- 
results of irr ig a tio n . The re su ltin g  w ater w ould  be supp lied  properly, n o t to  
the  area of N y írség , b u t to  th a t  of H a jd ú h á t, to  irr ig a te  abou t 3,500 h a  of 
fodder- and  vege tab le -g row ing  area. The reinforced concre te  pipe, s ta r tin g  
w ith a d ischarge  of 3,600 1/sec, m ight be  b ran ch ed  off a t  H ajdúszoboszló 
and Ebes, a n d  th e  re s t  of th e  w a te r could b e  conveyed, a t  a ra te  of d ischarge  
of about 1,000 1/sec, to  W aterw o rk s No. 1 of D ebrecen, w here th e  increased 
capacity w o u ld  supp ly  d rin k in g  and in d u s tr ia l w ater fo r several decades; 
moreover, th e  W ate rw o rk s  could  also p ro v id e  w ater fo r irrigation , a t le a s t 
provisionally. I t  m u s t also be  poin ted  o u t th a t  th e  w a te r  thus supplied fo r 
irrigation w o u ld  be less expensive  th a n  th a t  ob ta ined  from  aquifers. So th e  
system  oug h t to  be  so co n stru c ted  th a t  its  capac ity  shou ld  suffice for th e  
irrigation of som e 3,000 to  4,000 ha of in ten s iv e  cu ltures in  th e  sandy a reas  
of Debrecen, w h ich  p ro p erly  belong to  th e  N yírség-type  of sandy soil.
In conclusion, n ea rly  30 ,000  hectares of th e  N yírség P la tfo rm  m ight be  
errigated fro m  su rface  w a te rs . This is th e  u p p e r lim it a t  th e  present level of 
angineering, neverthe less such  an  area if p u t  u n d er irrig a tio n  would increase 
igricultural p ro d u c tio n  b y  a t  least 7% .
Irrigation from  artesian and groundwaters
On the su rface  of th e  N y írség  P la tfo rm , ly in g  20 to  50 m  higher th a n  th e  
adjacent m arg in a l troughs, th e re  are only  s c a n ty  surface stream s. The m a jo r 
rivers flow a lo n g  th e  edges. Therefore, irr ig a tio n  w aters fo r th e  central a reas 
of the P la tfo rm  can  be o b ta in e d  only from  subsurface aquifers.
A lthough hydrogeo log ica l investiga tions a re  fairly  adv an ced  in  H u n g a ry , 
th e  p re lim inary  researches ca rried  ou t in  th e  N yírség  h av e  y ielded  insufficient 
d a ta  for so lv ing  all th e  irr ig a tio n  problem s th e re . There a re  m any questions 
le ft open, p a r t ic u la r ly  as reg a rd s  m ig ra tion  and  recharge  of w aters. O ne  
conception suggests  th a t  th e  a rte s ian  w aters of th e  G rea t P la in  basin to g e th e r 
w ith  the sed im en ts  enclosing them  rep resen t s ta tic  resources. The in te r ­
connection of th e  ch a rac te ris tic s  of the  a rte s ia n  w aters w ith  th e  geological 
s truc tu re  w as em phasized  b y  m an y  research  w orkers. D eta iled  studies w ere
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m ade, how ever, only on th e  m a tte r of th e ir  re la tionsh ip  w ith  th e  buried  
Pannon ian  surface. C onsequently , we h a d  to  u n d e rtak e  fu rth e r  hydro- 
geological investiga tions in  order to  se ttle  all th e  open problem s of regu lar 
re la tionsh ips. These investiga tions w ere a t  th e  sam e tim e  ex tended  to  th e  
large S an d  R idge of th e  D anube—Tisza M idregion, w hich is sim ilar b o th  
s tru c tu ra lly  and  m orphologically  to  th e  N yírség. The w a te r y ield , p ressure, 
and te m p e ra tu re  d a ta  of som e 5,000 a rte s ian  wells and  th e ir  s tra tig rap h ic  
colum ns w ere analysed. M ore th an  9 0 %  of th e  wells ta p  th e  P leistocene 
sedim ents, w hich are  th e  m ost im p o rta n t aquiferous series. The analyses 
b rough t to  lig h t some reg u la r re lationships w hich e ither h ad  been unknow n, 
or had  n o t been  su b s ta n tia te d  sufficiently.
The chief resu lts are  as follows:
(1) M appings of th e  p ressu re  conditions of th e  artesian  w aters have  show n 
th a t  w a te r pressure is contro lled  by  th e  deep geological s tru c tu re  ra th e r  
th a n  by  th e  surface relief. This fact h ad  been  em phasized earlier b y  several 
H ung arian  w orkers (Süm eghy, Rónai). B y  pressure conditions we u n d ers tan d  
all th e  phenom ena connected  w ith  the  h y d ro s ta tic  level of th e  artes ian  w aters, 
w hich alw ays lies near th e  surface, y e t ex h ib its  m arked  differences in  d ep th  
as com pared  to  th e  surface. These differences m ay be as m uch as 50 to  60 m. 
Positive p ressu re  conditions are  spoken of, if th e  h y d ro s ta tic  level lies above 
the  surface (i.e. w ate r is surging up from  th e  tube) and  pressure increases 
w ith  increasing  dep th , because the  w a te r pressure is h igher th a n  th e  h y d ro ­
s ta tic  p ressure. P ressure conditions are reg a rd ed  as negative, if th e  h y d ro s ta tic  
level is s itu a te d  under th e  surface and th e  pressure decreases w ith  increasing 
dep th , i.e. if th e  w a te r p ressu re  is lower th a n  th e  h y d ro s ta tic  pressure.
H av ing  com pared our detailed  pressure m aps w ith  th e  abyssal tec ton ic  
m aps, an d  th e  g rav im etric  and  geom agnetic m aps, ind ica tin g  th e  position  
of th e  deep stru c tu res  as w ell as the  relief of th e  deep-seated  s tra ta  and  th e ir  
lithology, we found su rp rising  correspondences in  th e  finest of details (Figs 
1 to  3).
In  fac t, th e  reliefs of th e  basem ent of th e  G rea t P la in  basin  (m ade up of 
buried Mesozoic and Palaeozoic rocks), th e  e ru p tiv a  filling som e depressions 
of th e  basem en t, and th e  various Palaeogenic and  N eogenic beds overly ing it , 
are regu la rly  in te rco n n ec ted  w ith  th e  pressure  conditions of th e  w aters 
o b ta inab le  from  th e  superim posed s tra ta . The accidents (horsts, ridges, 
anticlines, etc.) of th e  b asem en t (or those  of th e  low erm ost im pervious layer) 
coincide w ith  negative  p ressure  conditions of a rtesian  w a te rs ; w hereas th e  
aquifers ly in g  above th e  deep depressions of th e  b asem en t (troughs, g rabens, 
synclines) y ie ld  a rtesian  w aters of high h y d ro s ta tic  level, m ostly  w ith  p o sitive  
pressure conditions. O ur cross-sections (F ig. 4) show th is  rela tionsh ip  even 
m ore illu s tra tiv e ly  th a n  th e  m aps do.
(2) N o t on ly  th e  h y d ro s ta tic  level, b u t  also th e  ra te  of depression necessary  
for o b ta in in g  a given w a te r  yield bears th e  sam e re la tionsh ip  w ith  th e  relief 
of th e  deep geological s tru c tu res  as m en tioned  above. In  our cross-section 
(Ebes, T iszabecs) we h a v e  ind icated  th e  depression necessary  for achieving 
a yield of 20 1/min th ro u g h  a filter of 1 m . The lines in d ica tin g  its various 
trends h a v e  essentially  th e  sam e d irection  as th e  lines in d ica tin g  th e  tren d s  
of p ressu re  v aria tion . A ccordingly, in  wells located  above abyssal accidents
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a g reater depression  m ust — an d  can — be p roduced  in  order to  ensure th e  
sam e w a te r y ie ld  as in  wells lo ca ted  above basem ent subsidences.
W hen in v e s tig a tin g  the  causes of these  re la tionsh ips, f irs t of all th e  surface 
relief has to  be  th o ro u g h ly  s tu d ied . In  doing so, we found  the  surface relief 
to  be p ositive ly  involved  in  con tro lling  th e  w a te r level. H ow ever, this p rov ides
F ig . la . H ydrostatic  level (in m) of artesian 
wells, reduced to  a depth of 100 m  below 
surface level in  th e  Nyírség (L. Simon)
1 =  - f  5 to 0 ; 2 =  0 to  —2 ; 3 =  —2 to  —4 ;
4 =  —4 to —5 ; 5 =  — 5 to  — 7 ; 6 =  — 7 to  —8;
7 =  —9 to  —11 ; 8 =  — 11 to  — 15 ; 9 =  — 15
to  —20 ; 10 =  below  —20 ; 11 =  gas-zone w ater
F ig . lb . H ydrostatic level (in m) of artesian 
wells, reduced to  a depth  of 100 m below su r­
face level in the D anube—Tisza Midregion 
(L. Simon)
1 =  + 1 0  to  ± 0 ;  2 =  ±  0 to  — 2; 3 =  —  2 to —  4; 
4 =  —  4 to  —  5; 5 =  —  5 to  —  6; 6 =  —  6 to  —  7; 
7 = — 7 to —  9; 8 =  — 9 to — 11; 9 =  — 11 to 
— 15; 10 =  — 15 to  —20 ; 11 =  below —20
a sa tisfac to ry  ex p lan a tio n  on ly  w ith in  areas of iden tica l tec ton ic  ty p e  (geo- 
types) and  even  th e re  in  v e ry  few cases. W e have had  to  consider B ernoulli's  
law , governing th e  m ovem ent of all m ig ra tin g  w aters. B u t as will be seen 
la te r , w a te r level differences of 20 to  30 m  canno t be in te rp re ted  b y  B er­
nou lli’s law , ow ing to  th e ir  d iffe ren t o rd er of m agn itude . The te m p e ra tu re  
conditions, how ever, m ay g ive a sa tis fac to ry  exp lan a tio n  even in  th is respect. 
C onsidering th e  coefficient of th e rm a l expansion  of th e  w a te r  1 .8X 10- V I °C)> 
even therm al expansion  d ifferences of 15 to  20 m  m ay occur in  th e  G reat 
P la in  basin, e x h ib itin g  d ifferences in  d e p th  g rea te r th a n  3,000 m  and  lim it 
values of 10 to  40 m  for th e  geo therm ic  g rad ien t. These differences in therm al












expansion m a y  be  increased  b y  differences in  v ap o u r tension. H ence, th e  
tem p era tu re  co n d itions allow  a fairly  good ex p lan a tio n  of th e  d ifferen t 
heights of th e  h y d ro s ta tic  levels . This is o n ly  possible, how ever, if th e  w ate rs 
stream ing in  v a rio u s  s t r a ta  th ro u g h o u t th e  G rea t P la in  basin form ed a 
uniform , in te rc o m m u n ic a tin g  w a te r system . The correspondence of areas 
of iden tical s t ru c tu ra l  typ es (geotypes) to  id en tica l p ressu re  conditions proves, 
in  every case, th e  u n ity  of th e  w a te r system .
F ig . 3. Tectonic m ap of the basin  areas of H ungary  (by courtesy of L. Kőrössy)
1 =  Exposures of abyssa l structu res; 2 =  E xposures of basem ent portions; 3 =  Exposed Tertiary volcanites; 
4 =  First-rank dislocation  zones separating  m a jo r tectonic un its : 5 =  Second-rank dislocation zones separating 
graben and hörst ranges w ith in  a m ajor tec ton ic  u n it; 6 =  Third-rank dislocation zones: 7 =  Limit of the extension 
of .the orogenic flysch fo rm ations; 8 =  C ontour lines of the basem ent surface; 9 =• Anticlines a t Lovászi—Budafa; 
tO =  Major tectonic u n its ; 11 =  Horst; 12 =  G raben
(3) O bservations p reced in g  o u r investig a tio n s (U rbancsek , Rónai) h ad  
already  in d ic a te d  th a t  as a ru le  th e  w a te r- ta b le  lies deeper in th e  coarser 
sedim ents th a n  in  th e  finer ones of th e  sam e area. A th o ro u g h  analysis an d  
p lo tting  m a n y  th o u sa n d  d a ta  on m ap p ro v ed  th is  phenom enon to  show a 
regu lar change fro m  geo type  to  geotype. N am ely , th e  coarser sedim ents 
overlying b u ried  acciden ts (blocks, ridges, etc.) u sua lly  ex h ib it lower pressures 
an d  yield w a te rs  of low er te m p e ra tu re  th a n  do th e  finer-g rained  sedim ents 
of th e  sam e p lace. O n  the  o th e r  hand , in  th e  deep b asem en t subsidences, as 
a  rule, it  is th e  coarser sed im en ts  th a t  y ie ld  w ate rs of h ig h er pressure and  
higher te m p e ra tu re .
(4) In  term s of B ernou lli’s law , m igra tion  w ith  g rea te r  speed possible in  
th e  coarser sed im en ts  is asso c ia ted  w ith  low er h y d ro s ta tic  pressure. In  addi-
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F i g . 4. Relationship between pressure conditions of artesian waters and deep structure (L. Simon)
1 =  Trends of pressure variation; 2 =  Trends of varia tion  of the depression necessary for ob tain ing  a w ater yield of 20 1/min through a filter w ith a length of 1 m ; 3 =  B ottom  of the  Pleistocene; 4 =  Bottom  of th e  Upper 
Pannonian (by courtesy of Gy. K erta i— L. Kőrössy); 5 =  Substrate of the Pannonian basin (by courtesy  of Gy. K ertai— L. Kőrössy); 6 =  B asem ent (by courtesy of L. Kőrössy); 7 =  Profile of the gravitation  anomalies
(by courtesy  of V. Scheffer): 8 =  E rup tive  rock FACING PAGE 134
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tion , w e m ay presum e th a t  in  th e  case of deep basins, the ex p ansion  of th e  
b ro ad  space of m ig ra tion  dim inishes th e  speed of m igration  to  such  a degree 
th a t  th e  w a te r p rac tica lly  stagna tes in  th e  finer sedim ents th e re . B ernoulli’s 
law , how ever, still c an n o t be applied  for in te rp re ta tio n  of th e  phenom ena 
discussed in  p a rag rap h  3.
N evertheless, i t  is su itab le  for in te rp re tin g  an  add itional phenom enon. 
In  fac t, if we accep t th e  v a lid ity  of B ernou lli’s law , we have  to  assum e th a t  
above th e  elevated  b locks w here, according to  th is  law, m ig ra tio n  has a 
g rea te r  speed, a m ore pronounced  d iffe ren tia tio n  of various sed im ents m ust 
h av e  ta k e n  place d u ring  geological periods. This seems to  be confirm ed b y  
th e  fa c t th a t  a fte r each 6 m onths w in te r pause, th e  irriga tion  tube-w ells have  
to  be  sub jec ted  to  a len g th y  process of pu rifica tio n  by  p um ping , because 
th e  stream ing  w aters s ilt up th e  aqu ifer a round  th e  well even w ith in  such 
a sh o rt span  of tim e. T he analysis of th e  set of d a ta  of 2,150 wells proved 
our assum ption  to  ho ld  tru e  in  a b o u t 80%  of th e  cases. A ccordingly , in  th e  
areas of deep-seated  basins th e  aquifers are  characterized  chiefly  b y  a lack  
of d ifferen tia tion  in  th e  sedim ents, w hile th e  areas of b asem en t horsts are 
characterized  b y  th e ir  d iffe ren tia ted  p a tte rn . In  th e  D anube—T isza M idregion 
th e  re la tionsh ip  can  be d em o n stra ted  p ronounced ly  according to  tectonic 
geotypes. In  th e  N yírség , how ever, co m p ara tiv e ly  m ore un d iffe ren tia ted  
sed im ents reflect th e  m ain  featu res of p a laeohydrog raphy , i.e. th e  buried  
valleys and channels of P leistocene palaeostream s. This is confirm ed by  th e  
d a ta  furn ished  by  o th e r m ethods of pa laeohydrog raph ic  survey ing .
T he tw o phenom ena discussed in  p a rag rap h s 3 and 4 also refer to  each 
o ther. W here th e  speed of m igration  increases according to  B ernou lli’s law , 
we can  find  d iffe ren tia ted  sedim ents and , a t th e  sam e tim e, p o sitiv e  anom alies 
of th e  geotherm ic g rad ien t (i.e. w aters of h igher tem p era tu re  a re  ob ta inab le  
from  th e  sam e dep th ). In  areas of large subsidences it  is th e  finer sedim ents 
th a t  y ield  w aters of low er pressure an d  tem p era tu re . This is p resum ab ly  due 
to  th e  fac t th a t  here  th e  w a te r in  th e  finer sed im ents is s ta g n a n t or shows 
p rac tica lly  no m ovem ent. A t th e  sam e tim e, we have  to  p o in t o u t th a t  th e  
difference in  tem p era tu res  recorded from  th e  coarser and  th e  finer sedim ents 
does n o t provide, in  itself, any  sa tisfac to ry  exp lan a tio n  for th e  differences 
in  pressure. In  fac t, th e  tem p era tu re  differences are as l i t t le  as 2 to  5 °C, 
w hich w ould ju s tify  w a te r  level differences of a few decim eters on ly , w hereas 
th e  rea l w ate r level differences are of the  o rd er of m eters. C onsequently , 
th e  problem  of in tep re tin g  th e  d ifferen t w a te r levels observed in  sedim ents 
of d ifferen t grain size is still fa r  from  being se ttled . A t th e  sam e tim e, we 
w ould like to  stress th a t  our research  m ay  reveal some pieces of evidence 
for a b e tte r  in te rp re ta tio n  of th e  geotherm ic g rad ien t. A ccording to  our 
m easurem ents th e  h e a t accum ulated  as a re su lt of th e  fric tio n  betw een  th e  
stream in g  w ater and  th e  w ater-bearing  s tra ta , in  geological spans of tim e, 
m ust also have h ad  som e p a r t in  th e  shap ing  of the  geo therm ic  g rad ien t 
(Figs 5a-b, 6).
(5) The m ig ra tion  tren d s  can be well traced , especially fo r th e  area of th e  
N yírség. The m aps of geotherm ic g rad ien t w ere m ade b y  using  th e  d a ta  on 
bore-holes, spaced m uch  m ore densely th a n  w as in  th e  case w ith  any  form er 
(Siim eghy, S chm idt) survey. S ince th e  specific yield (litre /m in /1  m de-
1 3 6 L. SIMON
pression) also ap p ears  to  be in te rre la te d  w ith  m igra tion , de ta iled  m aps 
show ing specific y ie ld  h a v e  also been  p lo tted . W hen p reparing  th e  geotherm ic 
g rad ien t m aps, th e  specific  y ield  w as com puted  for th e  actual filte r length  
of th e  wells, w hich re su lte d  in  a considerab le range of error. To avoid  th is , 
we com pu ted  th e  specific  y ield  fo r app ro x im ate ly  1 m  filte r len g th  and 
160 m m  tu b e  d iam eter. In  ad d itio n , th e  values of th e  geotherm ic g rad ien t
Fig . 5a, b. The geothermic grad ien t in m eter (L. Simon)
1 =  above 60; 2 =  60 to 50; 3 =  50 to 40; 4 =  40 to 30; 5 =  30 to 25; 6 =  25 to 20; 7 =  20 to  15;
8 =  15 to 10; 9 =  below 10
w ere p lo tte d  in  th e  fo rm  of co lum nar d iagram s in  such a w ay  th a t  the  colum ns 
express, in  degrees of cen tig rad e , th e  increase  of te m p e ra tu re  a t 200 m  dep th . 
The m aps of specific y ie ld  and  tho se  of geotherm ic g rad ien t also show  a 
m arked  correspondence (F igs 7, 8). This seems to  confirm  th e  supposition  
th a t th e  changes in  va lu es  g iven  in  th e se  m aps are due  to  a com m on cause. 
A nd th is  com m on cause m u s t be found  in  th e  changing in te n s ity  of m ig ra tion  
from  area  to  area.
(6) The regu lar re la tio n sh ip s  ou tlined  p e rm it in te rp re ta tio n  of th e  pressure 
conditions of the  a rte s ia n  w aters. So w e can in te rp re t th e  charac teristic  
pressures, w hether n e g a tiv e  or positive, of th e  various geotypes as well as 
th e  increase  of p ressure in  re la tio n  to  d e p th . The la t te r  is expressed sim ply  
by  th e  coefficient re su ltin g  from  th e  re s is tiv ity  and  fric tion  of th e  s tra ta .
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H ow ever, no sa tisfac to ry  in te rp re ta tio n  is p rov ided  by  any  kn o w n  re la tio n ­
ships for th e  phenom enon observable in  areas of negative p ressu re : th a t  is, 
for th e  decrease of p ressu re  w ith  increasing dep th . To explain th is  phenom enon, 
tw o w a te r system s are  presupposed: (a) th e  un iform  w a te r sy s tem  of the 
w hole G rea t P la in  basin  (abyssal or m a jo r system ), th e  p ressu re  of which
Fig . 6. Regional changes of the geothermic gradient of the near-surface (30 to 300 m) 
s tra ta  (L. Simon)
1 =  in silts; 2 =  in fine-grained sands; 3 =  in medium- grained sands; 4 =  in coarse-grained sands; 5 =  in 
gravels and sandy gravels
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increases in  p ro p o rtio n  to  d e p th  even in  areas of negative pressure; its  
recharge  proceeds fro m  th e  d irec tio n  of th e  basin  edges; (b) a local w ate r 
sy stem  fed by  local p rec ip ita tio n  and  surface w a te rs , chiefly rivers; its
F ig . 7. Specific yield of wells (in 1/min as computed for a filte r w ith a length of 1 m, a 
d iam eter of 160 mm and a  depression of 1 m)
l  =  from  depths of 0 to 50 m ; 2 =  50 to 80 m ; 3 =  80 to  110 m; 4 =  110 to  150 m; 5 =  150 to 200 m
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pressure decreases w ith  dep th . These tw o  system s balance each o th e r hyd ro ­
s ta tica lly . They are ac tu a lly  p resen t in  th e  areas of positive pressure, too, 
b u t  th e  d ep th  ran g e  of th e  local sy s tem  is lim ited  there , an d  th e  effect of
F ig . 8. W ater yields obtainable by a centrifugal pump located w ithout sinking (in i/min
1 =  0 to 50 1; 2 =  50 to 80 1; 3 =  80 to 100 1; 4 =  100 to  150 1; 5 =  150 to 200 1; 6 =  200 to  300 1; 7 =  300 
to  400 1; 8 =  400 to 800 1; 9 =  800 to 1,200 1; 10 =  1,200 to 1,600 1; 11 =  1,600 to 2,000 1; 12 =  above 2,000 1
th e  abyssal or m ajo r system  m ay reach  up to  th e  surface. This is also ind icated  
b y  th e  fac t th a t  in  such  areas th e  g ro u n d w ate r-tab le , itself, lies very  high 
an d  o ften  causes in lan d  w a te r dam age in spring-tim e.
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T he pressure of a r te s ia n  w a te rs , developed by  th e  com plex ity  of endogenous 
fac to rs , is com pensated  fo r b y  th e  com plexity  of atm ospheric  pressure, 
ev ap o ra tio n  and local in filtra tio n , depending on su rface  relief, too. The 
losses of m igrating  w a te rs  a re  also due, for th e  m o st p a r t , to  evapora tion  
and  p a rtly  to  seepage to w ard s th e  river.
(7) B y tak ing  in to  acco u n t th ese  general, regular, hydrogeological re la tio n ­
ships, we continued in  o u r p rac tica l stud ies to  exam ine in  detail th e  geological 
developm ent of th e  reg ion . W e could  safely re ly  u p o n  valuab le  evidence 
pub lished  in l i te ra tu re , p a rtic u la r ly  in  th e  essays b y  Süm eghy, K őrössy, 
Scheffer, E rdély i an d  O zoray , and  in  B orsy’s physiog raph ica l m onograph  of 
th e  N yírség. The m a jo r p a r t  of th e  region is cha rac terized  b y  subsided Miocene 
volcanites buried b y  th e  sed im ents of the  P liocene (P annonian) sea (e.g. a t 
N yíregyháza  th e  b o re r  found  vo lcan ites w ith in  th e  in te rv a l of 1,150 to 
2,550 m). Therefore o il-p rospecting  drillings are  ca rr ied  ou t com parative ly  
seldom  in th is area. T h a t is w h y  i ts  deep s tru c tu re  an d  s tra tig ra p h y  are 
know n to  a lesser deg ree  th a n  th o se  of th e  o th e r G re a t P lain  areas, w hich 
are  m ore prom ising fo r th e  presence of h y d rocarbon  deposits (oil an d  gas). 
O n th e  basis of th e  above-d iscussed  reg u la r re la tionsh ips betw een th e  pressure 
conditions of a rte s ian  w7a te rs  an d  deep geological s tru c tu re , how ever, we 
w ere ab le  to  com plete  th e  d a ta  on th e  deep s tru c tu re  w hich w'as ob ta ined  
b y  drilling  as well as b y  geom agnetic , geoseismic an d  grav im etric  m easure­
m ents.
(a) B y com paring these  d a ta , th e  following m a jo r tec ton ic  fea tu res can 
be estab lished  for th e  N yírség . In  th e  Mesozoic e ra  th e  Palaeozoic b asem en t 
subsided  and  form ed tw'o deep b asin s; one of th e m  has its  cen tre  so u th  of 
N yíregyháza. This b asin , p a r tic u la rly  its  cen tral sec to r, h ad  been filled w ith  
th e  p roducts (1,000 to  2,000 m th ick ) of th e  M iocene volcanism . T he o ther 
basin  has its cen tre  in  th e  a rea  of th e  p resen t E csed  Sw am p A rea w hich 
inc ludes only a sm all p ro p o rtio n  of igneous rocks, its  filling consisting chiefly 
of P liocene m arine sed im en ts.
(b) In  th e  Pliocene, th e  P a n n o n ia n  transgression  f irs t filled only th e  surface 
depressions, the  p a r tia l  basins, b u t  th e  U pper P a n n o n ia n  sea com pletely  
in u n d a te d  th e  area, so th a t  its  sed im en ts are in te rsec ted  b y  the  deeper bore­
holes alm ost everyw here. I ts  to p  horizon shows flu v ia tile  facies. O n the 
P an n o n ian  liorsts n o t affected  b y  th e  L a te  P a n n o n ia n  erosion, a lastin g  
te rre s tria l w eathering  p roduced  red  clays and occasionally  red  sands. These 
re liab le  index  horizons of th e  P le istocene  su b s tra te  lie  a t  different heights 
( + 9 0  to  —50 m  as re la te d  to  th e  p resen t sea level), ind ica ting  th e  sizes of 
th e  U p p er P an n o n ian  an d  P le istocene  dislocations.
A t th e  tu rn  of th e  P a n n o n ia n  an d  th e  P leistocene, th e  m ain d ip  of the  
region was m eridional. H ow ever, as a re su lt of th e  subsidence  of th e  n o rth e rn  
p a r t  of th e  H a jd ú h á t, a d ja c e n t W  of th e  N yírség, th e  rivers runn ing  from  
th e  d irection  of th e  C a rp a th ian s  crossed th e  N yírség  in  N E-SW  direction  
in  th e  first half of th e  P le istocene . M eanw hile th ey  m ade incisions and g rad u a lly  
accre ted  the  slowly s in k in g  area w ith  th e ir  gravels an d  sands. A ccording 
to  ou r resu lts, th e  T isza d u rin g  th e  f irs t half of th e  P le istocene  flowed across 
th e S E  p a rt of the  p re se n t N yírség , crossed th e  area  of M átészalka an d  D eb­
recen and  ran  tow ards th e  cen tre  of th e  G rea t P lain . T he wells of high cap ac ity
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of th e  D ebrecen W aterw orks ta p  the  E a rly  P leistocene gravels and  coarse 
sands of th e  rivers Tisza an d  Szam os, a t  d ep ths of 120 to  180 m  below th e  
p resen t surface. The wells of th e  N y íregyháza  W aterw orks n ea r K ó ta j also 
draw  w ate r from  th e  E a rly  P leistocene riv er deposits. A t p resen t, th e  wells 
of these  tw o w aterw orks h av e  th e  h ighest y ield  in  th e  N yírség. T hey are 
charac terized  by  th e ir  hav in g  been s ited  on th e  edges of P an n o n ian  horsts 
and  sunk in to  th e  deposits of E arly  P leistocene rivers th a t  h ad  m ade com ­
p a ra tiv e ly  deeper incisions, due  p a r tly  to  tec ton ic  reasons, p a r tly  to  erosion.
T hese riv er beds, incised in to  the  P an n o n ian  te rra in  and  filled, as a rule, 
b y  coarse sedim ents and  gravels, can be traced  a t  a n u m b er of po in ts in  the  
region. H ydrogeologically , th e  P leistocene deposits occurring  a t  th e  fringes 
of th e  elevated  N yírség a re  th e  m ost fav o u rab le  w ith in  th is  ty p e . D ebrecen 
an d  K ó ta j have  such a favourab le  position . T he excellent hydrogeological 
cond itions due to  th e  m arg inal position  are regu lar th ro u g h o u t th e  G rea t 
P la in , includ ing  th e  D an u b e—Tisza M idregion. The p a r tic u la r  economic 
significance of th is reg u la rity  consists in  th e  fa c t th a t  th e  s tru c tu ra l borders 
are  a t  a d istance of 15 to  30 km  from  th e  m arg inal rivers, so favourable  
cond itions for w a te r p ro d u c tio n  exist, w hereas th e  w ate r of th e  rivers could 
be d iv e rted  only by  m eans of expensive canals. These aquifers m ay  be tap p ed  
by  wells w ith  a cap ac ity  of 1,000 to  2,000 1/min an d  w ith  a specific yield 
of 80 to  200 1/min/m. The h y d ro s ta tic  level, in  tu rn , proves to  be v e ry  uneven, 
its  position  varies betw een  -|-2  and  — 25 m , depending  on th e  abyssa l s tru c tu re . 
H ow ever, high y ields can be ob ta ined , b u t  only  a t  depressions of 10 to  30 m, 
i.e. b y  m eans of p lunger or m am m oth  pum ps.
(c) A b o u t th e  m iddle of th e  P leistocene, perhaps in  th e  T h y rren ean  R issian 
th e  N E  em baym en t of th e  G reat P la in  w hich was fo rm erly  e levated  was 
also sub jec ted  to  in tensive  sinking; in th e  m o u n ta in  region th e  rivers ob ta ined  
g rea te r  energy, w ere incised  and  began to  deposit th e ir  a b u n d a n t coarse 
d e tr itu s  w hich gave rise to  a continuous alluvial fan  in  th e  N -N E  p a rt of 
th e  N yírség. The m ain  d irec tion  of flow th e n  becam e m erid ional; th e  C ar­
p a th ia n  rivers ra n  so u thw ards, parallel one to  ano ther, to w ard s th e  Tisza 
(the  p resen t-day  E r  and  B e re tty ó  line) w hich had  sh ifted  fa r th e r  to  th e  south . 
T he fo rm atio n  of th e  alluv ial fan  and th e  filling of th e  so u th e rn  co n tinua tion  
of th e  basin  w ith  gravelly , sandy , s ilty  and  c layey  sed im ents, becom ing 
finer upw ards and sou thw ards, lasted  till th e  end of th e  P leistocene. The 
th ickness of th e  P leistocene sed im ent sequence varies betw een  30 and  250 m, 
depend ing  on th e  P an n o n ian  top o g rap h y  as well as on th e  size of th e  P le isto ­
cene subsidence. This huge sequence and especially  th e  p a laeo stream  channels 
and  th e ir  coarse-grained riv erin e  alluvia, an d  possibly th e  q u icksand  fo rm a­
tions, too , include th e  m a jo r aquifers of th e  region, w hich h av e  been fairly  
u tilized  already.
T he in te n s ity  of subsidence was not un iform . P a rtic u la rly  im p o rta n t is the 
o b se rv a tio n  according to  w hich th e  S za tm ár-B ereg  P la in , especially its 
so u th e rn  p a r t, sank  m ore in tensively  th a n  th e  N yírség  P la tfo rm  did. On this 
p la in , th e  deep borings in te rsec ted  P leistocene gravels 160 to  180 m  th ick , 
b u t th e  gravels w ere found  to  range u n d er th e  N yírség  (from  th e  E) only  at 
d ep th s  of 80 to  100 m. In  th e  n o rth e rn  p a rt of th e  N yírség, th e  gravel horizons 
begin a t dep ths of 10 to  15 m  under th e  surface. Thus th e  S za tm ár-B ereg
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P la in  h ad  a p re lim in a ry  fu n c tio n  of sed im ent-selecting  d u ring  th e  P leistocene. 
I ts  un favourab le  hydrogeological in fluence  on th e  N yírség  is unden iab le .
I n  th e  sed im en ta ry  sequence som e rh y th m  can be realized . T he th ree  
flu v ia tile  series, reco rd ed  earlie r b y  S iim eghy, are  w ell reflected  alm ost 
everyw here in  th e  25 geological sections ly ing  th ro u g h o u t th e  region in  
various d irections. T h ey  are  se p a ra te d  one from  a n o th e r b y  in te rc a la ted  clay 
horizons, i.e. clay lenses a rranged  in  th e  sam e horizons rough ly  in  a chess­
b o a rd  p a tte rn . In  som e of our deep er sections 5 to  6 such  clay  horizons ru n  
in  a continuous line . The a lte rn a tio n  of these horizons can  be co rre la ted  
w ith  th e  terraces occu rring  in  th e  su rro u n d in g  m o u n ta in s . T hey  correspond 
to  th e  a lte rn a tio n  of th e  stad ia ls  an d  in te rs tad ia ls . T heir hydrogeological 
im p o rtan ce  consists in  th a t  th e  clay  horizons sep a ra te  q u ite  d ifferen t, th ough  
in te rco m m u n ica tin g , aquifers. T he w ater-y ie ld ing  cap ac ity  of th e  aquifers 
is d ifferen t, even if th e se  are com posed of sed im ents of iden tica l g ra in  size, 
an d  i t  usually— b u t  n o t alw ays— increases w ith  dep th .
Ow ing to  P le istocene  m ovem ents, o r ra th e r  to  erosion and  accum ulation , 
a num ber of s t r a ta  show  frac tu rin g , w edging o u t, th in n in g  and  len ticu la r 
shape . The P le istocene  series, as a ru le , is ex trem ely  v a ried  even w ith in  a 
sm all area. All th e se  fac to rs a re  responsib le  for th e  fac t th a t  in  th e  u p p e r­
m o st P leistocene sequence th e  w a te r-b earin g  fu n c tio n  of th e  pa laeostream  
channels is less conspicuous th a n  i t  is in  th e  low er-seated , coarser s tra ta . 
In  th is  sequence th e  alluv ial layers a re  often  b e tte r  aquifers th a n  th e  fo rm er 
r iv e r  beds w hich w ere d is tu rb ed  b y  tec to n ic  m ovem ents or erosion. N ever­
theless, th e  bu ried  beds often  y ield  a b u n d a n t w ater. C onsequently , th e  trac in g  
of bu ried  beds an d  th e  d e ta iled  ex p lo ra tio n  of p a laeo h y d ro g rap h y  b y  layers 
h av e  m ore th an  m ere ly  theo re tica l im portance .
(d) As regards H olocene h is to ry , sed im en ta tio n  has h a rd ly  any  im p o rtan ce  
fo r w a te r p ro d u c tio n . Of th e  H olocene fo rm ations, i t  is only th e  g ravel 
layers occurring on th e  N E , chiefly  in  th e  S za tm ár-B ereg  P la in , th a t  m ay  
co u n t as aquifers. T h e  nega tive  ro le of th e  H olocene fo rm ations, n o tab ly  
th e  blow n-sand m asses form ing local accum ulations 20 to  30 m th ick , is m ore 
sign ifican t. T hey  req u ire  deep w a te r-p ro sp ec tin g  borings. The g ro u n d w ater- 
ta b le  — th e  u p p erm o st level of th e  subsurface w ate rs  —  also lies w ith in  th e  
H olocene fo rm atio n s. I ts  f la tte n e d  w aves follow th e  p a tte rn  of th e  surface 
relief, b u t th ey  a re  s itu a te d  u n d er th e  surface a t d ep th s  of 1 to  12 m, depend­
ing  on th e  abyssal s tru c tu re .
T he Holocene te c to n ic  m ovem ents p lay  a m ore considerab le  ro le th a n  th e  
sed im ents do. T he p re sen t m arg ina l troughs of th e  N yírség: th e  B odrogköz 
an d  th e  R étköz (on th e  N) an d  th e  S za tm ár-B ereg  P la in  (on th e  E) subsided 
in  th e  Holocene. A t th e  sam e tim e  th e  N yírség P la tfo rm  was u p lifted , n o t 
evenly , b u t in  a c ircum flex  p a tte rn . I ts  ridge coincides w ith  th e  p resen t m ain 
su rface  w atershed  ru n n in g  rough ly  in  th e  line of H a jd ú h ad h ó z— M átészalka. 
T he highest p o in ts  of the  w a te rsh ed  exceed th e  h e igh t of 180 m  a. s. 1., w hile 
th e  average h e igh t of th e  en tire  lan d scap e  is 120 to  130 m. The ad jacen t 
m arg inal troughs lie , on th e  average , 20 m deeper. O n th e  m argins th e  H olo­
cene tecton ic  m o vem en ts b roke  th e  beds of th e  P leistocene rivers. This is 
p a rticu la rly  conspicuous on th e  S E . So th e  fo rm er surface stream s of th e  
N yírség were liq u id a te d . T oday , th e  rivers are only  tan g en tia l to  its  edges.
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O w ing to  these conditions, th e  zones of w a te r recharge, ru n n in g  from  the  
d irec tio n  of the  su rround ing  m o u n ta in s , are b roken , w hile on th e  edges th e  
w a te r  swells, so th a t  its  local ab u n d an ce  increases.
Some technological and economic problems
(1) W ate r yields are  characterized  b y  ex trem ely  vary ing  cond itions, which 
m ay  be  only roughly  ind ica ted  b y  th e  hydrogeological u n its  m en tio n ed  above. 
U rb an csek ’s average m aps provide excellent basic  in fo rm ation , nevertheless 
th e  m aps of w ate r-y ie ld  peaks an d  op tim um  specific yields a re  also ind is­
pensable . W here wells w ith  a y ield  of 100 1/min can be opera ted  b y  centrifugal 
pum ps, th e  irrig a tio n  of apples seem s to  be feasible. To ir r ig a te  vegetables 
is rem u n era tiv e  only  from  wells w ith  th e  low yield of 200 to  250 1/min, 
w hile  th e  irriga tion  of green fodder crops only pays if done from  wells w ith  
y ields higher th a n  400 1/min and d ep th s  no t exceeding 50 to  60 m.
T he w ater yields b ring  up, again , th e  problem  of recharge. As to  the  
rech arg e  of a rte s ian  w aters, B alló’s s tan d p o in t is com pletely  negative. 
H e  suggests th a t  th e re  is no recharge from  ex te rn a l areas. M ajor has advanced  
s im ila r views. U bell considers th a t  along th e  frac tu re  lines th e  ground- 
w a te r  recharge is possible from  ex te rn a l d ra inage  areas, too . H e  says, as 
regards artesian  w aters : “W here classical a rtesian  conditions are  prevailing , 
no w a te r  m igration  is likely  to  ta k e  p lace in  th e  deeper s tr a ta ,  u n til th ey  
are  exposed by b o rin g ” . H e holds th a t  p rec ip ita tions are th e  source of ground- 
w a te r  recharge, w hich is in  equ ilib rium  w ith  th e  w ithd raw al (resu lting  from  
ev ap o ra tio n  and n a tu ra l run-off). H ence, th e  recharge is essen tia lly  an 
ex cep tional phenom enon. E . R ó b e rt S chm id t and  Ju h ász  suggest a com ­
prom ise, according to  w hich th e re  is no recharge below 300 to  400 m, b u t 
on ly  above th a t  level. Ju h ász  th in k s th e  am oun t of recharge n o t to  be  g rea te r 
th a n  2 to  3 km 3, i.e. 20 to  30 m m  p er y e a r in  th e  cen tre  of th e  G re a t P lain. 
A ccord ing  to  Szebényi, th e  recen t s t r a ta  of th e  G rea t P la in  d ip  tow ards 
th e  cen tre  of th e  b a s in ,so  there  are  possibilities of recharge from  th e  edges, 
as w ell as for the  developm ent of th e  h y d ro s ta tic  pressure necessary  for a 
rech arg e  by  ascending m igration. R ónai also em phasizes th e  rech arg e  from  
the  edges, b u t m akes an  exception  fo r th e  g roundw aters of th e  Nyírség 
W ate rsh ed . The concep t of recharge from  th e  edges is advocated  b y  U rbancsek , 
w ho suggests th a t  th e  depression does considerab ly  increase th is  possib ility .
In  our opinion, th e  recharge from  th e  edges proceeds along th e  previously  
discussed m ain lines of pa laeohydrog raphy . I ts  deep flux is m oving  in  a 
horizon  deeper th a n  th e  beds of th e  T isza and th e  Szam os, th e  low er lim it 
being  represen ted  b y  th e  P an n o n ian  surface. W ith in  th e  N yírség W atersh ed  
an  ascending m ig ra tion  m ay also be presum ed, w hich m ay  p ro v id e  some 
recharge  — dim inished b y  evapora tion  — for th e  g roundw aters, too . This 
suggestion  is confirm ed b y  the  fa c t t h a t  th e  elevation  of th e  g ro u n d w ater 
tab le  and  th e  h y d ro s ta tic  level of a r te s ian  w aters are the  sam e o r have  the  
sam e proportion  w ith in  one area. R echarge is controlled b y  w ith d raw al, 
i.e. b y  evapora tion  u n d e r n a tu ra l cond itions and  by  depression in  th e  case 
of well operation.
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T he q u a n tita tiv e  d a ta  on rech arg e  are still u n know n . B u t, if we assum e 
m ere ly  th e  20 to  30 m m  per y ear in d ica ted  b y  Ju h á sz , th is still would provide 
a w a te r  cover of 200 m m  for 15°/o of th e  area (and  th a t  is all th e  te rra in  in 
th e  p lan  for irr ig a tio n ). A second view point — as suggested by  M ajor — 
lies in  th e  peculiar g ranu lom etric  com position  of th e  rocks in  th e  N yírség, 
w h ich  allows a w a te r  m ig ra tion  of 0.4 1/see/km 2. A nd th is  m akes 16.5 mm 
p e r yea r, i.e. a w a te r  cover of 165 m m  for 10%  of th e  area.
(2) The technology  of wells raises a v e ry  im p o r ta n t problem . P ro p er well­
logging and precise d e te rm in a tio n  of th e  aquifers —  occasionally even by 
using  th e  costly  m e th o d  of e lectrical w ell-logging —  are of fu ndam en ta l 
im portance . In  fa c t, inaccuracies of 4 to  5 m  a re  n o t in frequen t w ith  th e  
so-called “ stra ig h t-f lu sh  well b o rin g ” , w hich m ay  red u ce  th e  y ield  to  one- 
fifth  or one-quarte r. T he in tro d u c tio n  of a m ore precise  well-logging, around 
1950, increased th e  cap ac ity  of th e  wells b y  n ea rly  five tim es in  five years 
on  th e  average. B y  using  a p ro p er well techn ique , a  decisive im provem ent 
can  be  m ade, and  h ig h e r w ate r y ie ld s th a n  those cu rren tly  know n could be 
o b ta in ed . An u p - to -d a te  well tech n o lo g y  will p e rm it y ields, sim ilar to  those 
in  D ebrecen and  K ó ta j, a t  m an y  places in  th e  N yírség . A nd a y ield  of 200 
to  400 1/min can b e  o b ta ined  a t m an y  points of th e  riv e r valleys, even by 
u sin g  centrifugal p u m p s (Fig. 2).
P u inp-eng ineering  should be m a te ria lly  im proved . A lthough pum ps of 
h igh  delivery head  (50 m m ), w ith  capacities of 1 0 0 ,2 0 0 ,4 0 0  and 800 1/min 
a re  available, th e  w a te r  yields do n o t alw ays correspond to  th e  op tim um  
cap ac ity  of the  p u m p s. Therefore: in  case of low h y d ro s ta tic  level and  low 
specific yield, p u m p in g  system s (possibly m u lti-s tag e  ones) located  in  shafts 
ough t to  he used; fo r a n  op tim um  w a te r  yield groups of wells should be developed.
In  our cost co m p u ta tio n s  th e  w ell groups — w hich  involve m ost surplus 
costs — have a lre a d y  been ta k e n  in to  account. In  excep tional cases th e  use 
of p lunger pum ps can  do as well. The w ith d raw al of w ate r is effected b y  
p lu n g er pum ps a t  N yirlugos.
(3) So the  m ain  co st factors depend  on w ater y ie ld  an d  technology. W e have 
assum ed an o p e ra tio n  of ab o u t 1,200 hours per y e a r, w hich for a period of 
3 to  5 m onths allow  12 hours p e r  d ay  for irrig a tio n  an d  6 hours p er day  for 
p rep ara tio n s (rea rran g em en t of th e  pipe-lines). W o rk in g  of a n igh tsh ift is 
ju s tif ied  techno log ically  by  th e  low er evapora tion  loss. U nder such conditions 
a w ell of 100 1/m in capac ity  can  supp ly  a w a te r  cover 200 m m  th ick  for 
a b o u t 7 hectares of land . F o r app le , th is  is sa tis fa c to ry . The am o rtiza tio n  
tim e  is scheduled to  be 10 years fo r w ell-boring an d  5 years for equ ipm ent. 
T he costs e s tim a te d  for irr ig a tio n  of 1 cad astra l y o k e  by  a basic u n it, i.e. 
b y  a well 50 in deep  w ith  100 1/m in capac ity  equ ipped  w ith  a ha lf-stab le  
subsurface  tu b in g  a re  as follows ( to ta l annual o p era tio n  costs and am o rtiza tio n ):
well (90,000 Fts) ................................................................  750 Fts
en g in e ...................................................................................... 500 „
pump ......................................................................................  150 ,,
n o zz le ......................................................................................  400
tub ing  ...................................................................................  700 „
operation costs (fuel, wages, preparations) ................  2000 ,,
additional expenses for agrotechnics (fertilizers, etc.) 500 ,,
T otal: 5000 Fts
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O n th e  o ther h an d , 30 q increase in  apple p roduction  equals 9,000 to  
15,000 F ts  w holesale price.
T he bigger th e  w a te r  yield of a well or w ell group, th e  cheaper is th e  
irr ig a tio n  p er areal u n it, as th e  specific costs are  d is trib u ted  on  a p ro p o r­
tio n a te ly  larger a rea . So th e  a n n u a l irriga tion  costs p er 1 c a d a s tra l yoke, 
if 30 ha  are  irrig ab le  from  2 w ell g roups 4 wells each w ith  100 1/min 
cap ac ity , will be as low as 3 ,900 F ts . F o r  a single w ell of 200 1/min 
cap ac ity  (from  a d e p th  of 50 m ), th e  co st is 3,700 F ts , an d  fo r a well- 
g roup  w ith  wells hav ing  a to ta l  cap ac ity  of 400 1/min the  cost is 2,300 F ts .
C onsidering these  basic cost fac to rs , we have p rep ared  a parish-scale 
m ap of irriga tion  costs fo r a w a te r  cover of 100 mm. T he com p u ta tio n s 
have been perfo rm ed , n a tu ra lly , fo r  p ro p er d ep th s , occasionally  fo r 120 
to  150 m.
(4) Large-scale fa rm ing  creates prevailing special requ irem en ts as to  the  
choice of irriga tion  technology. T he w a te r y ield  of 400 1/min, m entioned 
several tim es as th e  low er lim it of re n ta b ility , has been considered  as 
th e  low est lim it fo r  large-scale u tiliza tion . I t  should  be n o te d  th a t  the  
400 1 m inim um  is, f irs t of all, th e  lower lim it of th e  re n ta b ility  of irr ig a t­
ion in  general. A single (50 m  deep) well w ith  a capac ity  of 400 1/min 
can p rovide, a t a cost of 2,900 F ts , a 200-m m  th ick  w a te r cover for 
15— 18 hectares, w hich  m akes th e  raising  of th e  anim al p ro d u c ts  econom i­
cal. B u t as m odern, large-scale fodder p roduction  is econom ical on plots 
of several hundred  cad astra l yokes, th e  irrig a tio n  system  could be m ade 
su itab le  for large-scale p roduction  only by a purposeful areal a rrangem en t 
of th e  w ell-netw ork, even if wells of such high cap ac ity  w ere used. A single 
well can n o t ad eq u a te ly  supply  a large-scale p lo t, for even th e  exceptional 
1,200 1/min wells a re  able to  feed 60 to  70 h a  only .
In  conclusion, from  th e  p o in t of view  of com m ercial ag ricu ltu re , the  
irrig a tio n  of apple o rchards by  m eans of wells of 100 1/min cap ac ity , as a 
low er lim it, is no t m ore p rob lem atic  th a n  th e  general c rop land  irriga tion  
by  wells of 400 1/min capac ity  a d o p ted  as a low er lim it.
C onsidering th e  above, we hold  th a t  th e  irrig a tio n  of 36,000 hectares of 
lan d  w ith  an ann u a l w a te r cover of 100 m m  is feasible w ith in  th e  physio­
graph ic  landscape u n it of the  N yírség . This also includes th e  a rea  w hich is 
ou tlined  in  th e  papers of O zoray an d  M ajor. F o r th e  sake of sim plification , 
fu r th e r  discussion w ill consider th e  w hole irrigab le  area from  th e  p o in t of 
view  of apple p roduc tion , observing, a t th e  sam e tim e, th a t  in  th e  R étköz 
and  th e  n o rth e rn  N yírség  several th o u san d  hectares of land  are  su itab le  for 
rem u n era tiv e  irrig a tio n  of o ther cu ltu res, especially  cropland fodders and 
po ta toes.
(5) T he in v estm en t requ ired  is 600 m illion F o rin ts , i.e. s ligh tly  m ore th a n  
th e  surp lus value, w hich th e  N yírség  “sw ingers” (i.e. country-dw ellers 
w ork ing  in  B udapest an d  re tu rn in g  hom e every fo rtn igh t) an n u a lly  con trib u te , 
a t th e  cost of th e ir ow n sacrifices, to  th e  increase of na tional incom e. A ccord­
ing to  th e  plans fo r p lan ta tio n s, th is  cap ita l o u g h t to  be in v ested  in the  
com ing 20 years. So th e  su p p lem en tary  inv estm en t in p u t req u ired  in  agri- 
cu ltre  w ould be 30 m illion F ts p er year, i.e. ro u n d  10%  of th e  expenses for 
th e  p la n tin g  of apple orchards.
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In  con trast, th e  su rp lu s  y ield  expected  for 36,000 h a  of apple o rchard  is 
180,000 tons, w h ich  b rings 700 m illion  F ts  a t  c u rre n t w holesale prices. Con­
sequen tly , th e  to ta l  cap ita l in v es ted  will be com pletely  am ortized  b y  the  
v a lu e  of th e  su rp lus p ro d u c ts  of one y e a r plus th e  n e t v a lu e  of th e  p roduction  
of tw o years. S uch  ra p id  a m o rtiz a tio n  is qu ite  ex cep tional in  in d u stry .
Geotypes
T he geotypes (F ig . 9) are, on th e  one hand , te c to n ic  ones (i— x), w hich 
rep resen t, in  p a r t , th e  d ra inage  basins of th e  in d iv id u a l m ajor P leistocene 
rivers. The b o u n d aries  of these  areas are  tecton ic  lines w hich, how ever, have 
been  shown on o u r m ap n o t b y  frac tu re  lines, b u t  in  a generalized w ay, 
follow ing th e  s tra tig ra p h ic , w a te r  y ield  and m orphological d a ta . O n the  
o th e r  hand , th e  geo ty p es are b ro u g h t to relief b y  generalizing th e  q u a n ti­
ta t iv e  and d ep th  ch a rac te ris tic s  of w a te r p ro d u c tio n  (1— 10). These types 
a re  ra th e r  hydrogeological ones an d  m ore precisely  are  in terconnected  w ith 
th e  tracks of p a laeo stream s, in d ica tin g  th e  m ain  tren d s  of recharge, too.
The geotypes a re  essen tia lly  in  congruence w ith  th e  geom orphological, 
pedological p ro d u c tio n  s tru c tu ra l m aps — w hich can n o t be discussed here 
in  de ta il — and (ow ing to  th e  tra n s itio n s  betw een  th e  geotypes of production) 
even  w ith  th e  m aps of p o p u la tio n  density , especially  w ith  those rep resen ting  
th e  relationsh ip  b e tw een  ag ricu ltu ra l labour m ig ra tio n  and in te n s ity  of 
agricu ltu re .
(A) The chief ch a rac te ris tic s  of th e  tecton ic  ty p es  a re  as follows:*
(i) The H olocene subsidence a rea  of th e  S za tm ár-B ereg  P lain  w as form ed 
d u rin g  th e  P le istocene , w hen th e  rivers, on th e ir  w ay  tow ards th e  N yírség, fii 
led th e  basin, w hich  w as sinking a t  th a t  tim e too , w ith  th ick  sequences of 
gravels and coarse-g rained  sands. T hese th ick  sequences are a b u n d an t aquifers. 
T he black spots on  o u r m ap rep re sen t areas su itab le  for tube-w ell irrigation  
of every  crop ty p e  in  ab o u t 60,000 hectares of grow ing area. A rea (ia) was an 
in tensively  sink ing  sm all basin  in  th e  second half of th e  P leistocene; its 
g ravel sequence ex ten d s  from  a d ep th  of 150 to  170 m  alm ost u p  to  th e  
surface, while in  th e  zone s tre tc h in g  sou th  of i t  th e  gravels begin  only a t 
20 to  30 m  (ib). T h e  gravels of th e  sou thern  p a r t  of th e  plain (ic) pene­
tr a te ,  near th e  su rface , in to  th e  area  of th e  N yírség , too.
(ii) The H olocene depression of th e  R étköz ex h ib its  less favourab le  hydro- 
geological p ro p e rtie s  th a n  th e  fo rm er one does, b u t, along the  tec ton ic  line 
of its  sou thern  edge, th e  p ressu re  conditions of th e  w ate rs stored  in  th e  coarse­
g ra ined  sed im ents, w h ich  have  been  accum ulating  from  th e  E a rly  P leistocene 
on  (N yírbogdány— K ó ta j), a re  favourab le , ow ing to  tecton ic  d isturbances. 
T his holds tru e  especially  of th e  deeper s tra ta .
(iii) A P le is to cen e  depression of m odera te  size— or erosion valley— 
is th e  area w hich w as th e  d ra in ag e  basin  of th e  Palaeo-U ng— L abore in  th e  
E arly  P leistocene. L a te r, th e  w este rn  p a r t of th e  depression becam e the
* Legend to Fig. 9.
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drainage basin  of th e  Palaeo-B odrog. A relatively  h igher w ate r y ie ld  is 
expected  from  th e  s tra ta  ly ing  deeper th a n  50 m.
(iv) T he ancien t d rainage basin  of th e  P alaeo-L ato rca (L a to rca— B orzsa?) 
is a m odera te  depression sim ilar to  th e  form er one. The re la tive ly  h ig h er 
specific y ie ld  of th e  deeper-seated  (50 to  150 m) s tra ta  a t N agykálló , Ú jfeh értó  
and  É rp a ta k  is th e  re su lt of m arginal swelling.
Fig . 9. Geotypes of artesian w ater production (see legend in the text)
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(v) The d ep ression  of th e  Palaeo-T isza— Szam os d a te s  from  the b eg in ­
ning of th e  P le istocene , w h en  th e  riv e r sh ifted  g rad u a lly  to  the so u th . 
The ex cep tiona lly  fav o u rab le  hydrogeological conditions of Debrecen a re  
due to  m arg in a l swelling. T he recharge of th e  E a rly  Pleistocene w a te r­
bearing series of D ebrecen  is still p ro b lem atic . The a p p a re n t drop of th e  
w ater level in  th e  wells of th e  W aterw orks are  u n d o u b ted ly  th e  resu lt of 
w ithdraw al, a t  le a s t in  p a r t .  This m eans th a t  th e  recharge  is sm aller th a n  
current co n su m p tio n  (the la t te r  corresponds to  an ann u a l w a te r cover of 50 
m m  for an  a rea  of 120 k m 2). The tw o possib le  m ain d irections of recharge 
are also in d ic a te d  b y  th e  m ap  (our cross-section  shows th em  clearly). Of 
these, how ever, i t  is p ro b a b ly  only th e  n o rth e rn  one th a t  delivers w ate r to  
th e  D ebrecen B asin , w hile th e  so u th easte rn  zone, i.e. th e  zone of the  fo rm er 
Tisza, conveys its  w a te r  to w ard s  th e  w a te r-b ea rin g  series of Vértes, N ag y ­
ié ta  and D erecske, ly ing  d eep er th a n  th e  D ebrecen  aquifers.
(vi) The s tru c tu ra l  basem en t of the n o rth -e a s te rn  N yírség  is a high-seated  
Pannonian  b lock ; a t  Z áh o n y  there  are  no gravelly  sed im ents at d ep ths 
exceeding 85 m , an d  th is  c e rta in ly  holds t ru e  of th e  o th e r po in ts  of the  b lock, 
too. On th e  N its  su rface w as overlain  b y  a cover of P leistocene fluv ia tile  
gravels 20 to  30 m  th ick . T his is an ex ce llen t aquifer. A t th e  la titu d e  of 
G yiire—V ásáro sn am én y  th e  P an n o n ian  b lock  was incised  b y  the  Palaeo- 
L ato rca— B o rzsa ; o therw ise , i t  rep resen ted  a w atershed  b e tw een  th e  L ato rca  
and the U ng. I ts  g ravel-free  portion  im m ed ia te ly  n o rth  and  south of th e  
L atorca V alley  is in a d e q u a te ly  aquiferous.
(vii) The n o rth -w e s te rn  N yírség  is a P a n n o n ia n  block s im ila r to  the fo rm er 
one, p robab ly  connected  w ith  th a t  of N y íregyháza . Its  so u th e rn  p art, how ever, 
was cu t across in  a w ide b e lt  b y  th e  U ng— L abore  in  th e  E a rly  P leistocene, 
and la ter th e  P a laeo -B o d ro g  eroded it in  th e  d irection  of R akam az—K ó ta j. 
The hydrogeological p ro p ertie s  of its n o r th e rn  p a rt are  unfavourable.
(viii) The P a n n o n ia n  b lock of N yíregyháza  is p robab ly  a d irec t con tinuation  
of th a t of H a jd ú b ö szö rm én y , b u t i t  su b sid ed  sligh tly  in  th e  P leistocene 
(Riss?). F ro m  th a t  tim e  onw ards its w este rn  p a r t rece ived  fu rth er rivers 
from  several d irec tions, w hile  its  eastern  p a r t  was deep ly  incised by  th e  
P alaeo-L ato rca . T he fo rm er r iv e r  valleys a re  like ly  to rep resen t deep incisions. 
These are re la tiv e ly  m ore a b u n d a n t aqu ifers, though  w ith  poor or m edium  
specific yields.
(ix) The P a n n o n ia n  block of th e  N yírség  W atershed  m ay  have uplifted  
and subsided severa l tim es in  th e  P leistocene. In  th e  E a r ly  Pleistocene it 
had  a high position , like a t  p resen t; its  p re se n t day  position  dates from L a te  
Pleistocene — E a r ly  H olocene. I t  used to  a c t as a w a te rsh ed  betw een th e  
Palaeo-L ato rca  an d  th e  P alaeo-T isza, b u t  w as cu t across several tim es, 
owing to  its  m o b ility . The lo ca lly  high values of iron  c o n te n t (3 to  4 p. p. m.) 
resu lt from  th e  s ta g n a tio n  of w a te r ra th e r  th a n  from  th e  w eathering  of iron- 
bearing sed im en ts. T he rock  su its  of th e  inc ised  valleys a re  locally (Szakoly, 
N yírbogát) so a b u n d a n t in  w a te r  th a t  th e y  a re  regarded  as good aquifers 
under th e  con d itio n s of th e  N yírség, y e t th e  sections betw een  the  form er 
valleys, w hich  rep resen t, on  th e  whole, th e  g rea te r p a r t of the  area, are  
m ade up of c lays an d  fine blow n-sands.
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(x) T he P an n o n ian  block of H ajdúböszö rm ény  and H a jd ú h a d h á z  lies, for 
th e  g rea te r  p a r t, ou tside  th e  N yírség R egion. I t  is th e  m ost s tab le  p a r t  of th e  
w hole area. The good aquifers of H ajdúböszö rm ény  have been  form ed b y  
incisions.
(B) The dep th - and  q u a n tita tiv e - ty p e s  have  already been  in te rp re te d  
u n d e r th e  tec ton ic  ty p es. T he la tte r , how ever, by  no m eans coincide w ith  
tho se  w hich in d ica te  p rac tica lly  th e  w a te r  p roduction . This is due to  th e  
fac t th a t  d ep th  and  w a te r co n ten t ch aracteristics are, in  th e  la s t re so rt, 
th e  resu lts  of erosion and  accum ulation  processes. The second ca tego ry  
g roup  distinguishes, in  fac t, such erosion-accum ulation  ty p es . W e do n o t 
deal here  w ith  th e  ch a rac te riza tio n  of th e  ind iv idual types, h u t  ra th e r  re s tr ic t 
ourselves to  general considerations concerning th e  in te rp re ta tio n  of th e  
legend of our m ap:
(a) The colour-scale expresses, as a ru le , th e  increase in  th e  values of 
w a te r y ield  and  specific w a te r y ield  (th e  lig h te r colour, th e  low er w a te r  
y ield). This fu n d am en ta lly  depends on th e  ra tio  of th e  coarse frac tion . 
H ow ever, as we h av e  seen, i t  is dep en d en t on o ther fac to rs, too , such  as 
recharge, blocks p rovoking  swelling, and possib ly  the  position  of big m asses 
of im perm eab le  sed im ents.
(b) The legend provides in fo rm atio n  on d ep th  conditions, too . So th e  
difference betw een  ty p e  2 and  3 consists essentially  in  th e  fac t th a t  th e  
aquifers of ty p e  3 lie a t  g rea te r dep ths an d  orig inate e ith e r from  E a rly  
P leistocene rivers or m ore recen t ones w hich, how ever, h av e  incised th e ir  
beds m ore deeply. T ype 5 is tec to n ica lly  iden tica l w ith  ty p e  8c, b u t  th e  
form er has been dissected  in  m any  d irections and deeply b y  rivers, so th a t  
i t  rep resen ts  a m ore favourab le  hydrogeological fo rm ation . Types 3 and  
6 are  u sua lly  m ade up  of riv er deposits, an d  the ir aquifers do no t on ly  lie 
a t g re a te r  dep ths, b u t  also have  a low y ield  in  general.
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IN T E R N A L  M IG R A TIO N  AND D E C R E A S E  OE A G R IC U L T U R A L  
PO PU L A T IO N  IN  H U N G A R Y
by BÉLA SÁRFALVI
The geographical d is tr ib u tio n  an d  th e  se tt le m e n t of th e  p o p u la tio n — th e  
m ost im p o r ta n t and , a t  th e  sam e tim e, m ost m obile com ponen t of th e  force 
of p roduction  — are d e te rm in ed  b y  th e  d is tr ib u tio n  of th e  m ateria l forces 
of p roduc tion , som e of w hich  (cropland) a re  geograph ica lly  a priori fixed , 
while th e  geograph ica l d is tr ib u tio n  of o thers is p a r tia lly  influenced by  various 
location  fac to rs , i.e. th e y  are  also s ta tio n a ry  to  som e ex ten t. A ny change 
in  th e  areal sy stem  of th e  p ro d u c tiv e  forces will p rovoke a geographical 
regrouping of th e  p o p u la tio n .
In  coun tries w ith  ad v an ced  econom y th e  process w hich  is m ost fundam en ta l 
and ch arac te ris tic  of th e  socio-econom ic re s tra tif ic a tio n  of th e  p o pu la tion  — 
th e  decrease of ag ricu ltu ra l pop u la tio n  and  its  in flux  in to  in d u s try  and  o th e r 
n on -ag ricu ltu ra l occupations — has been going on for m ore th a n  a c en tu ry . 
In  some h igh ly  developed  coun tries, such as G rea t B rita in , Belgium  an d  th e  
USA, th is process has v ir tu a lly  ended, since th e  p ro p o rtio n  of th e  ag ricu ltu ra l 
popu lation  in  th e  to ta l  w ork ing  force has d ropped  to  4 % , 10%  and  11% , 
respectively . In  H u n g a ry , because of h er slow er econom ic developm ent 
and  peculiar h is to rica l conditions, large-scale m ig ra tion  from  th e  coun tryside  
s ta rte d  m uch la te r , an d  its  pace had  been im peded  for a long tim e.
In  19th c en tu ry  H u n g a ry , th e  crop land  s till p lay ed  a p redom inan t role 
am ong th e  forces of p ro d u c tio n , owing to  a re la tiv e ly  underdeveloped  social 
and areal d iv ision  of lab o u r. A t th a t  tim e  th e  d en sity  of population  was 
controlled m ore or less co n sis ten tly  b y  th e  ran d o m  p ro d u c tiv ity  of soils 
th a t  could be  a tta in e d  a t  th e  given level of socio-econom ic developm ent. 
Changes in  u tiliz a tio n  and  p ro d u c tiv ity  of soils — as a consequence of techn ica l 
developm ent, of course —  p ro m p ted  som e m ig ra to ry  m ovem ent in  th e  
ag ricu ltu ra l p o p u la tio n . F o r exam ple, th e  changes in  th e  areal d is trib u tio n  
of the  p o p u la tio n  betw een  1869 and 1900, irrespec tive  of B udapest, w ere 
closely connected  w ith  th e  p u ttin g  u n d er cu ltiv a tio n  of sandy  soils in  th e  
D anube—T isza M idregion: th e  areas scarcely  p o p u la ted  th e n  caused a con­
siderable in te rn a l m ig ra tion .
A t th e  beg inning  of th e  2 0 th  cen tu ry  th e  grow ing in d u stria l p ro d u c tiv e  
forces firs t affec ted  a co m p ara tiv e ly  g rea t n u m b er of people in the  industria l 
region, a lth o u g h  a t  t h a t  tim e  th e  a ttra c tio n  of in d u s try  (except for B udapest) 
could no t y e t  riv a l th a t  of th e  S and  R idge of th e  D an u b e—Tisza M idregion 
w ith  its developing v in i- an d  h o rticu ltu re , w hich ex e rted  a m uch g re a te r  
appeal, w ith o u t causing, how ever, a m a te ria l econom ico-occupational reg roup­
ing, m erely a sh iftin g  of pop u la tio n  from  one ag ra rian  b ranch  to  ano ther.
A fter th e  F irs t W orld  W a r th e  areal changes of th e  productive forces 
began to  show  th e  sy m p to m s of a real in d u str ia l developm ent. F rom  th a t 
tim e  on, th e  in te rn a l m ig ra tion  of the  pop u la tio n  w as m arked ly  linked up
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w ith  its  econom ico-occupational re s tra tifica tion . The ra tio  of th e  ag ricu ltural 
population , w hich h ad  been  g radually  losing its  re la tive  im p o rtan ce  since 
th e  end  of th e  n in e teen th  cen tu ry , began to  s tag n a te  in  ab so lu te  num bers 
as w ell during  th e  in te rw ar period. H ow ever, th e  ra te  of p rogress of u rb an iza­
tion  fell fa r beh ind  th e  ra te  of th e  occupational re s tra tif ic a tio n  (Fig. 1), 
th ough  th e  co n cen tra tio n  of popu lation  w as proceeding a t  a quick  pace. 
The num ber of localities w ith  less th a n  1,000 in h ab itan ts  decreased  consider­





F i g . 1. D istribution  of the population according to  
employment and settlement categories (towns and v il­
lages) betw een 1869 and 1960
a =  non-agrarian population; b =  agrarian population; c =  popu­
lation of the t. wns in the  c o u n tr y ; ..............village population
—.—.— B udapest
Table I
Concentration of the population. 1930— 1960
Number 
of inhabitants 1930 1941 1949 1960
1 2 3 2 3 2 3 2 3
below 1,000 1,705 10.9 1,537 9.5 1,516 9.6 1,407 8.0
l.ooo— 5,000 1,440 34.2 1,473 33.3 1.511 34.8 1,581 34.1
5,000— 10,000 161 12.4 151 11.0 152 11.4 169 11.0
10,000— 20,000 6 6 10.0 78 11.0 62 9.0 70 9.4
20,000— 50,000 37 14.2 40 15.0 32 10.5 35 10.3
50,000— 100,000 5 3.8 5 3.7 5 3.6 7 5.1
100,000— 150.000 2 2.7 3 4.0 3 3.9 3 4.0
Budapest 1 11.8 1 12.5 1 17.2 1 18.1
Total: 3,417 100.0 3,288 100.0 3,282 100.0 3,273 100.0
1 =  num ber of inhab itan ts; 2 =  num ber of settlem ents; 3 =  population of 2 again st national total
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In  th e  course of th e  socia list in d u stria liza tio n  betw een  1949 and 1960, th e  
ag ricu ltu ra l p o p u la tio n  so fa r s ta g n a n t s ta r te d  to  sh rin k  swiftly, an d  its 
num ber decreased b y  940,000 (Fig. 1). T he tren d  of in te rn a l m igration  was 
influenced, n a tu ra lly , b y  th e  geographical d is trib u tio n  of th e  new p ro d u c tiv e  
forces an d  th e  new area l d iv ision  of lab o u r resu lting  from  it. B ecause th e  
te rr ito ria l d is tr ib u tio n  of lab o u r in  H u n g a ry , owing to  th e  peculiar h is to ry  
of th e  n a tio n a l econom y, w as d iv ided  p rim arily  in to  th e  B udapest area, as 
against th e  re s t of th e  c o u n try , th e  m ig ra tion  caused conspicuous changes 
w ith in  th is  division, irre sp ec tiv e  of th e  ex istence of som e provincial in d u stria l 
d istric ts  o r foci. In  fa c t, th e  stage  of th e  social d iv ision  of labour an d  th e  
degree of its  geographical d iffe ren tia tio n  h av e  a strong  in fluence  on th ev o lu m e, 
ra te  and  tre n d  of m ig ra tio n  alike. A ltho u g h  during th e  im p lem en ta tion  of 
th e  n a tio n a l plans fo r in d u s tr ia liz a tio n  a som ew hat m ore desirab le d is trib u tio n  
of in d u s tr ia l p ro d u c tiv e  forces has been  a tta in e d , th e  in d u s tr ia l p redom inance 
of B u d ap est has rem ain ed  essen tia lly  unchanged; so t h a t  th e  cap ita l con­
tin u ed  to  be th e  chief m ag n e t for th e  in te rn a l m ig ran ts  during th e  p a s t 
decade. B etw een 1949 a n d  1960, 491,000 persons ab an d o n ed  the  villages. 
On th e  o th e r hand , th e  u rb a n  pop u la tio n  increased b y  331,000, approx im ate ly  
130,000 of w hom  cam e to  B u d ap est. T h e  difference b e tw een  th e  num ber of 
ou t-m ig ran ts  and in -m ig ran ts  is due to  th e  fac t th a t  160,000 persons em igra ted  
in  th e  years 1956 an d  57.
C oun ty  Szabo lcs-S zatm ár, in  th e  n o rth -ea s te rn  co rner of H ungary , w hich 
rep resen ts th e  g rea test p o p u la tio n  reserve  of th e  co u n try , owing to  th e  h igh  
b irth -ra te s  there , is th e  area losing m ost m ig ran ts . S im ilarly  g re a t 
num bers h av e  m igra ted  from  th e  o th e r regions of th e  G re a t P lain  and  from  
w estern  T ran sd an u b ia . B u d ap est an d  its  im m ed ia te  surroundings, th e  
d istric ts  of b o th  C en tra l M ountains— th e  centres of pow er production  in  
H u n g ary  know n as th e  “ H u n g a rian  energy  axis” — h a v e  a ttrac ted  m ost 
m ig ra ting  w orkers, b u t  also  o th e r g row ing  tow ns h a v e  absorbed a la rge  
share  of m ig ran ts (F ig. 2).
The ac tu a l grow th of p o p u la tio n  betw een  1949 and 1960 has been com pared  
w ith  th e  m ain  trends of dem ographic  evo lu tion  since 1869 (Fig. 3). D uring  
these  n ine  decades, th e  n u m b e r of in h a b ita n ts  has increased  in alm ost every  
region; in  fac t, th e  w hole p o p u la tio n  has doubled. E x c e p tio n  m ust be m ad e  
for th e  decrease in a so u th e rn  d is tr ic t of coun ty  B a ran y a , as well as fo r th e  
s tag n a tin g  popu la tions of S o u th -E a s t T ransdanub ia , th e  D anube^-T isza 
M idregion, th e P á p a  D is tr ic t on th e  W est and  th e  H ern ád  V alley  on the  N o rth . 
T hroughou t th e  whole of T ran sd an u b ia  th e  popu la tion  has scarcely increased , 
likewise in  th e  sou thern  fringes of th e  D an u b e—Tisza M idregion and  in  th e  
cen tra l p a r t  of th e  T rans-T isza  B egion. T he num ber of in h ab itan ts  m u lti­
plied a t  a s trik in g  r a te  in  th e  cap ita l an d  its  su rround ings, in  m any places 
of the D an u b e—Tisza M idregion, th e  C entral-T isza R egion, th e  n o r th ­
easte rn  G re a t P lain , in  som e fu r th e r  sm all spots of th e  sou th -easte rn  G re a t 
P lain , along th e  n o rth e rn  fro n tie r, and  in  m ost tow ns an d  cities. In  th e  areas 
n o t m en tioned , th e  g ro w th  of p o p u la tio n  corresponded  to  the  n a tio n a l 
average ra te .
A fter 1949, th e  sw ift in d u s tr ia l developm ent in v o lv ed  an economico- 
occupational re s tra tif ic a tio n  and a p ara lle l spacial reg roup ing , w hich in
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m an y  places in tensified  th e  p revailing  tendencies of p o p u la tio n  grow th , 
w hile in  o ther places it, of course, had  an  opposite  effect. In  p a r ts  of T rans- 
d a n u b ia  and in  th e  cen tre  of th e  T rans-T isza R egion, the  po p u la tio n , w hich 
fo rm erly  decreased sligh tly  or s tag n a ted  or increased a t an  ex trem ely  slow 
ra te , now  began to  show an  over-all decrease, w hile in some areas n ear th e  
c ap ita l and  in  a few tow ns i t  increased a t  a quickening pace. In  co n trast, 
in  th e  T ran sd an u b ian  C entral M ountains, and  in  some d istric ts  of th e  C entral
F ig . 2. R ates and trends of internal m igration between 1949 and 1959 (The size of the circles 
is proportional to  the num ber of people involved in  migration)
1 =  in-m igrants ; 2 =  out-m igrants
M ounta ins of N orth  H u n g ary , th e  se ttin g  up  of new m ining an d  in d u stria  
p la n ts  resu lted  in a sudden  increase of th e  popu lation , w hich h ith e rto  had  
show n a slow grow th.
W h en  inqu iring  in to  th e  m otives as to  th e  volum e and tre n d s  of in te rn a l 
m ig ra tio n  as ou tlined  above, w e have  to  app roach  the  various fac to rs from  
tw o angles. F irs t we have to  consider th e  circum stances causing  overspill 
of p o p u la tio n  in  a given reg ion , th en  we h av e  to  exam ine th o se  w hich, in  
tu rn , enable  o th e r areas to  abso rb  people.
In  so fa r as th e  areas of o u t-m ig ra tio n  are  concerned, i t  is th e  conditions 
and  level of ag ricu ltu ra l p ro d u c tio n  th a t  m u st be considered, since th e  
m ig ran ts have come alm ost exclusively  from  th e  ag ricu ltu ra l popu la tion . 
T he n u m b er of th e  people th a t  h av e  m igrated  to  tow ns (331,000) a p p ro x im a te ly  
equals th a t  of th e  earners w ho have abandoned  agriculture.
Two indices can be used for analysing  th e  re la tionsh ip  betw een  ag ricu ltu ra l 
p roduction  and  o u t-m ig ra tio n : th e  a rea lity  an d  th e  incom e p e r earner.
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In  com pu ting  th e  lan d  ra tio  per ag ricu ltu ra l earner, only the  ac tu a l ag ri­
cu ltu ral a rea  w as ta k e n  in to  consideration , and  n o t accord ing  to  the  u tiliza tion  
forms (arab le  lan d , m eadow , pastu re , g arden , v in ey ard ), b u t by  a redu c tio n  
to  arab le  u n its  accord ing  to  labour absorbed. In  th is  w ay  a m ore reliab le 
reference to  th e  n u m b er of earners could be o b ta ined  (1 arable un it — 1 h a  of 
arable lan d , 0.2 h a  of v in ey ard  or garden , 5 ha  of m eadow , 10 ha of pastu re ,
F i g . 3. Shifts of population  between 1869 and  1960
1 =  decreased by  10% ; 2 =  s tagnating  (with an increase of 1 to 10%); 3 =  increased by 10 to  50% ;
4 =  increased by  50 to 100%; 5 =  increased b y  100 to 200% ; 6 =  increased b y  200 to 500%; 7 =  increased 
by  more than 500% ; 8 =  decreasing since 1949; 9 =  rap id ly  increased since 1949
respectively). In  places affected  by large-scale o u t-m ig ra tion , the  a rea lity  is 
usually sm aller th a n  4 ha  per cap ita  (w ith o u t o u t-m ig ran ts!). A nd th e  lack 
of cropland affects a ra th e r  sign ifican t s tra tu m , as in  these  areas 60 to  70%  
of the  in h a b ita n ts  live on agricu lture .
Such an  a rea lity , n a tu ra lly , can  p ro v id e  a v e ry  poor existence. In  th e  
areas m en tio n ed  th e  p er cap ita  incom e is th e  low est in  th e  country , nam ely  
half of th a t  o b ta in ab le  in  th e  prospering  regions (Fig. 4). These figures can 
p a rtly  be a t tr ib u te d  to  th e  m ere physical cond itions; the underdeveloped 
technique of fa rm ing , i.e. th e  su rv iv ing  ex tensive form s of cu ltivation  m ust 
also be considered am ong th e  causes, w hich, on th e  whole, are ra th e r
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in te rconnec ted  w ith  th e  scan ty  education  of th e  ag ricu ltu ra l popu lation  
in  these  areas.
No lack  of em ploym ent in  ag ricu ltu re  w ould induce the  p o p u la tio n  to  
m igrate , if th e  social division of lab o u r were efficient enough to  engage the  
surplus hands in  o th e r b ranches of econom y. B u t as m en tio n ed  already, 
these alm ost en tire ly  ag ricu ltu ra l regions can offer in d u stria l an d  o ther
F i g . 4. Per capita production value of the agricultural population, w ithout state sector 
(in 1,000 F ts/year)
i  =  below 17.9; 2 =  18 to  21.9; 3 =  22 to  24.9; 4 =  above 25
em ploym ent in  a few towns only . T he decade of in d u stria liza tio n  could bring 
no real im pro v em en t either, since th e  cap ita l in v ested  in  th is  period  scarcely 
exceeded y ea rly  500,000 F ts  fo r 1,000 in h a b ita n ts , whereas i t  m ad e  five or 
six tim es as m uch in  th e  in d u stria lized  regions. F o r w an t of inv estm en ts , 
th e  scope of n on -ag rieu ltu ra l w ork ing  places could  hard ly  increase. A simple 
com parison betw een  th e  n u m b er of th e  new ly-established n o n -ag ricu ltu ra l 
w orking places an d  th e  n a tu ra l g ro w th  in  the  la s t te n  years, will show  th a t  less 
th a n  50 per cen t of th e  n a tu ra l increase can find  jobs o ther th a n  ag ricu ltu ra l 
in  m any  places of th e  areas in  question . (In som e places th is  figu re  varies 
from  50 to  70% .) I t  follows from  th e  above th a t  every  second perso n  en tering  
his p ro d u c tiv e  age can be engaged near his dw elling-place, th e  re s t of the
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w orkers have been  com pelled e ith e r  to  o u t-m ig ra te  o r to swell th e  local agri­
cu ltu ra l surplus lab o u r. T he m a jo r p roportion  of non -ag ricu ltu ra l em ploym ent 
w as offered n o t b y  th e  in d u s try , b u t  by  th e  serv ic ing  or o ther b ranches of 
econom y.
A lthough in d u s tr ia liz a tio n  in  th e  period b e tw een  1949 and  1960 was 
m arked  by  som e decen tra liza tio n , i t  did no t a lte r  essentially th e  areal
F ig . 5. Variation of th e  percentage of non-agricultural w orking places, w ith reference to 
new labour resulting from  th e  natural increase
1 =  below 50; 2 =  50 to  70; 3 =  70 to 100; 4 =  100 to  150; 5 = 1 5 0  to  200; 6 =  200 to  250; 7 = 2 5 0  
to  300; 8 =  above 300
s tru c tu re  of th e  p ro d u c tiv e  forces. In te rn a l m ig ra tio n  in v ariab ly  tended  
tow ards th e  ca p ita l and  su rround ings, and  tow ards som e regions w ith  m a jo r 
m ineral resources in  th e  C en tra l M ountains. In  th e se  areas, in  sp ite  of a 
re la tive ly  high n a tu ra l  g row th  an d  a considerab le  local m anpow er, a 
shortage  of lab o u r h ad  been caused  by  th e  large-scale  inv estm en ts , the  
ann u a l average of w hich a m o u n ted  to  3 to  5 m illion F ts p e r 1,000 
in h a b ita n ts  in  th e  decade of in d u stria liza tio n . C orresponding w ith  th is, 
th e  scope of n o n -ag ricu ltu ra l em ploym ent au g m en ted  a t such a ra te  
th a t  20Ö, and  locally  even 250 to  3Ó0 new w o rk ing  places fell on each
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100 of new ac tive  p o p u la tio n  from  th e  n a tu ra l increase. T he surp lus 
w orking places w ere filled b y  m igran ts fro m  o ther areas (F ig. 5). Owing 
to  th e  g rea t needs for in d u str ia l labour, th e  agrarian  p o p u la tio n  decreased 
also m uch qu icker here  th a n  in  th e  areas n o t affected b y  th e  in d u stria l 
developm ent. In  som e m unic ipal d istric ts th e  agrarian  p o p u la tio n  decreased 
b y  30 to  40%  betw een  1949 and  1960, and  th e  actual ag ricu ltu ra l labour by  
40 to  50 %  (Fig. 6a,b).
F ig . 6a. Ratio of agricultural population to to tal, 1949'
) =  Jbdow 15%: 2 =  15 to 30%; 3 =  30 to 40%; 4 =  40 to 50%; 5 =  50 to 60%; 6 =  60 to  70%;
7 =  above 70%
The y early  num ber of in te rn a l m ig ra tion  rose to som e 600,000 in  th e  
m iddle of th e  fifties: in  1955 abou t 610,000 persons m oved from  one lo ca lity  
to  ano ther. In  1957 th is figure am ounted  to  900,000 in consequence of th e  
coun ter-revo lu tion , and  la te r  on, betw een  1958 and 1961, se ttled  a t an 
average of 700,000.
The ex trem ely  com plex process of such a large-scale a rea l regrouping 
b ro u g h t ab o u t no t only occupational res tra tifica tio n , b u t also m u ltila te ra l 
changes in  th e  dem ographica! p a tte rn  of H u n g a ry  betw een 1949 and 1960. 
These changes are p a rtly  q u a n tita tiv e , p a r t ly  qualita tiv e  in  ch aracter.
(A) Q u a n tita tiv e  changes:
(1) T he d ensity  of popu la tion  locally  (counties P es t, K om árom ) in ­
creased b y  10 to  15 per km 2, w hile  in  o ther areas i t  decreased.
158 B. SÁRFALVI
(2) T h e  num ber of b readw inners decreased in  th e  areas of o u t­
m ig ra tion  b y  th e  sam e ra tio  as it  increased  in  the areas of in- 
m igration .
(B) Q u a lita tiv e  changes:
(1) S ince  the overw helm ing  m a jo rity  of th e  m ig ran ts  were young , th e  
q u a n ti ta t iv e  changes w ere connec ted  w ith a su b stan tia l m odification  
in  th e  com position  according to  age of th e  p o p u la tio n  b o th  in  th e
F i g . 61). R atio  of agricultural population to to ta l, 1960
1 =  below 15% ; 2 =  15 to 30% ; 3 =  30 to  40% ; 4 =  40 to 50% ; 5 =  50 to 60%  6 =  60 to 70% ;
7 =  above 70%
areas of o u t-m ig ra tio n  and in -m ig ra tion . In  th e  areas m ost affected  
b y  o u t-m ig ra tio n  th e  p ercen tag e  of th e  p ro d u c tiv e  p o p u la tio n  
d ro p p ed  below 5 8 % , against a na tio n a l average  of 60.8% . In  th e  
regions of in -m ig ra tio n , in  tu rn , th is  figure m o u n ted  as high as 63 
to  67 %  (Fig. 7).
(2) As th e  m ajo r p a r t  of the  m ig ran ts  w ere m ales, in  th e  areas a b so rb ­
in g  m igran ts th e  ra tio  of m ales rose su d d en ly  over 48 to  4 9 % , 
w hile  in th e  a reas  losing p o p u la tio n  it  declined  p roportionate ly .
(3) M igration  as a ru le  tren d s from  ag ricu ltu ra l a reas tow ards regions 
an d  tow ns in  process of in d u s tria liza tio n . T his circum stance, in 
tu r n ,  modifies th e  ea rn e r/d ep en d en t ra tio . In  agricultural pro-
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duction  th e  m ale  earner is a ided  by  the  grow n-up fem ales of th e  
fam ily, as au x ilia ry  labour. O w ing to  m igration  to  tow ns, a n u m b er 
of w om en, w ho w ere previously  registered  as earners in  ag ricu ltu re , 
becam e dependen ts because of th e  extrem ely  lim ited  scope fo r 
fem ale em p lo y m en t; i.e. th e  num ber of ga in fu lly  occup ied  
labourers decreases to  a considerable ex ten t. This process is 
show n in  F ig . 8 a -d , in w hich  th e  ra tio  of ag ricu ltu ra l earners
Fig . 7. Ratio of the productive population to  to tal, 1960
1 =  below 53.9%; 2 =  54 to  55.9%; 3 =  56 to 57.9%; 4 =  58 to 59.9%; 5 =  60 to 61.9%; 6 =  62 to  63.9%; 
7 =  64 to  65.9%; 8 =  above 66%
against non -ag ricu ltu ra l ones is represen ted  in  age groups and  
sexes on a co u n ty  scale. In  agricu ltu ra l areas th e  ra tio  of fem ale 
earners is h igh , and so is th e  ra tio  of th e  earners over 60 years 
of age. In  in d u stria l areas th e  num ber of fem ales is ra th e r  low, 
and th a t  of the  earners over 60 is no t v e ry  high e ither. The 
figure for non-agricu ltu ra l em ployees over 60 is re la tive ly  high 
only because th e  pensioners a re  listed as em ployees in  th e  s ta tis tic s .
T he large-scale in te rn a l m igration  of th e  past ten  years has been con tro lled  
by  tw o v a s t econom ic processes: n am ely  by  th e  ra p id  in d u stria liz a tio n  and  
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F ig . 8a—d. D istribu tion  of the gainfully occupied population by branch, age and sex, ac­
cording to model counties, 1960
a) =  County Pest; b) =  C ounty  Komárom; c) =  County Bács-K iskun; d) =  County Szabolcs-Szatmár. 1 =  
=  agricultural earners; 2 =  non-agricultural earners
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alw ays synchronous, th e  occupational re s tra tifica tio n  of th e  p o pu la tion  
could not proceed sm ooth ly . Som etim es some sho rtage  of lab o u r w as felt in 
in d u stry , som etim es in  ag ricu ltu re . A nd although th e  labour d em an d  is now 
becom ing m ore and  m ore m o d era te  in  in d u stry , th e  m ovem ent has no t yet 
been balanced  a t all. A p art from  th e  labour needed in  in d u s try , m ore and 
m ore w orkers are requ ired  by  th e  so-called servicing branches an d  special 
e s tab lishm en ts; a t  th e  sam e tim e , fu rth e r release of m anpow er is to be 
expected  as th e  resu lt of th e  su b sequen t m odernization  and  m echan ization  
of agricu ltu re .
C onsidering th e  ac tu a l d is trib u tio n  of p roductive forces, th e  re la tiv e  con­
gestion  in  th e  ag ricu ltu ra l areas an d  th e  high n a tu ra l increase of th e  ag rarian  
popu la tion , th e  p resen t-day  tren d s of in ternal m igration  are to  be  reckoned 
w ith  as la s tin g  fo r a long tim e. A ccording to th e  developm ent of H ungarian  
national econom y during  th e  p a s t ten  years and  th e  progress i t  is likely  to 
m ake accord ing  to  th e  p lan  for th e  coming years, th e  p ro d u c tio n  areas of 
H u n g ary  m ay  be divided in to  tw o m ain categories: (1) regions hav ing  a 
p rim ary , ac tive  function  in im prov ing  the  social division of lab o u r, and  (2) 
regions w ith  secondary , passive function . Of course, there  a re  considerable 
divergencies w ith in  each of th e  tw o categories, only  the  m ain  tre n d s  being 
th e  sam e. An in tense  co n cen tra tion  of investm en ts has resu lted  in  a strik ing  
co n tra s t betw een  th e  areas receiv ing large investm en ts, an d  th e  areas in 
w hich less funds have  been invested .
In  te rm s of in ten s ity  of econom ic ac tiv ity , th e  te rr ito ry  of H u n g a ry  m ay 
be d iv ided  in to  th e  following zones (Fig. 9):
(1) Areas with intensive industrial activity, absorbing labour
These areas received 85%  of to ta l  investm en ts betw een  1950— 1960, 
w hich accoun ted  for ap p ro x im ate ly  35 m illion F ts  per 1,000 in h a b ita n ts . 
In  consequence of these  in v estm en ts , 200 non-agricu ltu ra l w ork ing  places fell 
on each hu n d red  of active pop u la tio n  from  th e  n a tu ra l increase. S ince 1949 
th e  popu la tio n  has shown a rap id  increase. O ne reason for th is  is a 12%  
n a tu ra l g ro w th ; a second one is due to  a m igration  surplus of 12— 15% . 
A bout 35 to  40%  of the  p o p u la tio n  of these areas is em ployed in  in d u stry , 
and  ap p ro x im ate ly  the sam e in  agriculture. The percentage of p roductive  
p o p u la tio n  is considerably  h igher here th a n  in  th e  national average, and 
fem ale lab o u r has risen  to  sign ifican t p roportions in th e  non -ag ricu ltu ra l 
b ranches of econom y. These areas form a continuous zone, crossing the 
c o u n try  from  SW  to N E , irrespective  of th e  industria l reg ion  in  coun ty  
B aranya .
(2) Overpopulated agricultural areas of moderate economic activity, releasing 
labour
These areas, form ing a sem icircle around the industria lized  zone discussed 
above, are  far from  being hom ogeneous. A ch aracteristic  fea tu re  of th is belt 
is th a t  th e  ag ricu ltu ra l popu la tion  is about 60%  of the  w orking force and  the 
p ro p o rtio n  of p roductive  popu la tio n  thus falls below the  n a tio n a l average. 
In  fac t, in  the  first place p e rm an en t o u t-m ig ra tion  decreases th e  num ber of 
th e  young , so th e  com position  of population  according to  age shows con-
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siderab le “ aging” . This process is controlled b y  tw o  m ain  com ponents: th e  
n a tu ra l g row th is re la tiv e ly  h igh in  m ost of th ese  areas, p a rticu la rly  in the 
N o rth -E ast, w hereas only  15%  of th e  1949— 1960 in v estm en ts  has been allo tted  
to  them . A t th e  sam e tim e , th e  percen tage  of th e  n on -ag ricu ltu ra l working 
places as re la ted  to  n a tu ra l increase  of popu la tio n  is am azingly h igh in  the  
w estern  half of th e  zone (70— 100), w hile in  th e  D an u b e—Tisza Midregion 
and  th e  n o rth e rn  p a r t  of th e  T rans-T isza R egion, w h ich  show th e  m ost rapid
Fig . 9. Relationships betw een  investm ents, labour, economic activ ity  and m igration in
H ungary , 1949— 1960
1 =  Industrialized areas w ith labour requirem ents considerably exceeding the  ra te  of natu ral increase, with 
high ra tio  of active population, and w ith investm en t 36 million F ts per 1,000 inhabitants from 1950 to 1960
n a tu ra l increase, i t  is less th a n  50. This is th e  reason  w hy ou t-m ig ra tion  
is th e  highest here, exceeding 15% . A fu rth e r ch a rac te ris tic  of th e  zone 
is th a t  women and  m ales over 60 m ake up  a very  large proportion  of the 
ag ricu ltu ra l earners.
I t  is qu ite  likely th a t  H u n g a ry ’s te r r i to ry  will be d iv ided  according to  these 
tw o peculiarities (o u t-m ig ra tio n  an d  in-m igration) of econom ic developm ent
2a  =  slightly  decreasing population , m oderate in ­
dustrialization
26 =  decreasing population, poor industrialization  
2c =  high na tu ra l increase, m ass out-m igration, 
hard ly  any industrialization
I areas w ith  overspill population, releasing peopl 
with low ratio  of productive  population and wit 
l investm ents of 7 million F ts per 1,000 inhabitant 
from 1950 to  1960
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for a long tim e to  com e. A lthough considerable efforts are m ade in  o rder to  
in tensify  the  ag ricu ltu re  of th e  overpopu la ted  areas, even in ten s iv e  farm ing  
will no t be  able to  abso rb  all su rp lus labour from  y e a r  to  year. S om e decrease 
in  th e  volum e of m ig ra tio n  is, how ever, to  be expected , as th e  n u m b er of 
servicing branches an d  estab lishm en ts increases, as a co n co m itan t of th e  
rising s tan d a rd  of liv ing , and will requ ire  m ore lab o u r th an  a t p resen t. A t all 
events p rep ara tio n s for some degreed in d u stria liza tio n  are  bein g  m ade in  
these underdeveloped  areas, too.
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U R B A N IZA TIO N  O F H U N G A R Y  IN  T H E  L IG H T  OF T H E  
O CCU PA TIO N A L S T R U C T U R E  O F H E R  PO PU L A T IO N
by EDIT LETTRICII
T he s tru c tu ra l tran sfo rm a tio n  of econom y, w hich b rings about an  increasing 
dem and  for lab o u r in  th e  in d u s tr ia l and  o th e r no n -ag rarian  b ranches of 
p roduction , plus th e  decreasing needs for ag ricu ltu ra l labour, and  th e  con­
cen tra tio n  of th e  w ork ing  places open  a new stag e  of developm ent in  the  
u rb an iza tio n  of H u n g a ry .
In  co n trast to  th e  re la tiv e ly  dense and  uniform  d is trib u tio n  of th e  agri­
cu ltu ra l w ork ing  places and  to  th e ir  poor area l concen tra tion , th e  non­
ag rarianw ork ing  places em ploying an  increasing p ro p o rtio n  of the  breadw inners 
of H u n g ary  are  ch a rac te rized  b y  a considerable a rea l concen tra tion  an d  very 
uneven  d is trib u tio n . This holds p a rticu la rly  tru e  of th e  large-scale m anu­
fac tu ring  in d u s try  w hich  absorbs th e  g rea test n u m b e r of hands. Ow ing to 
a new p a tte rn  of ag ricu ltu re  an d  an  in tensive  co n cen tra tio n  of non-agrarian  
w orking places a g re a t num ber of se ttlem ents can  no longer perfo rm  the 
function  of a w ork ing  place for th e  country-dw ellers. C onsequently , th e  process 
of d isjunction  of the  w orking places from  the dw elling places is in tensify ing .
T he tow ns cannot develop in  a u n ifo rm  way, and  th e  process of u rb an iza tio n  
varies from  region to  region, d epend ing  on geographical features an d  the 
local peculiarities of th e  se ttle m e n t netw ork. To exam ine this process and 
to  d e tec t its  geographical p a rticu la ritie s  is the  ob jec tiv e  of the p resen t essay.
Method used for the study o f urbanization
The in terconnections betw een  th e  tran sfo rm atio n  of th e  national econom y 
and  th e  occupational re s tra tif ic a tio n  of th e  p o p u la tio n , on the  one hand, 
and  u rb an iza tion , on  th e  o ther, suggest the  m eth o d : to  draw conclusions 
from  th e  occupational s tru c tu re  an d  from  th e  areal d iffe ren tia tion  of th e  w ork­
ing and  dwelling places as to  th e  process and  charac teris tics  of u rban ization .
T he g rea t n u m b er of se ttlem en ts  to  be s tu d ied  m ade it necessary  to 
d istingu ish  various ty p es . The econom ic types of th e  m unicipal localities, 
being confined to  th e  ch a rac teris tic s  of th e  sp a tia l s tru c tu re  of econom y, 
can provide no re liab le  in fo rm atio n  on th e  occupational conditions of the 
in h a b ita n ts . T herefo re  th e  o ccupa tiona l s tru c tu re  of th e  in h a b ita n ts  was 
used for estab lish ing  various ty p es of localities, accord ing  to  the  m ethod  of
H . F ehre (1961).
This m ethod  of ty p o lo g y  is based  on th ree  m ain  g roups of the occupational 
b ranches: (1) ag ricu ltu re ; (2) in d u s try  (all the  b ranches of m ining, energetics, 
build ing, m an u fac tu rin g  and  sm all-scale  in d u stry ); (3) “ o th e r” branches*
* In the rest of this paper “ other”  branches will be used in this meaning.
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(com m unications, tra d e , public service, all the u ti l i ty  services, e tc .). The 
th ree  m ain  groups em brace all th e  breadw inners.
F elire  established his types in  stud ies of se ttlem ents in  R h ine-W estphalien , 
the  m ost industria lized  region of G erm any , rely ing on th e  division of th e  
econom ically ac tive  popu la tion  am ong th e  th ree  m ajor groupes. F o r th is 
pu rpose  he applied  th e  tr ian g u la r d iag ram  earlier used by  several au th o rs .
W e could no t ad o p t his m ethod  in  th e  sam e form  as he applied it, p rim arily  
because th e  ob jective of our research  was d ifferent from  his. F eh re  aim ed a t 
d e te rm in ing  th e  econom ic types of th e  resident popu la tion . W e, how ever, 
have a tte m p te d  to  illu s tra te  th e  geographical d is tr ib u tio n  according to  th e  
m ovem ent of th e  ag ra rian  and  n on-ag rarian  popu la tion , i.e. th e  p o p u la tio n  
in tra n s itio n  to  u rb an iza tio n , as i t  is one of the  ch aracteristics of th e  process 
of u rb an iza tio n . C onsequently , th e  con ten ts and  th e  in te rp re ta tio n  of th e  
types of com m unities d istinguished b y  F eh re  and  b y  us are a priori d ifferen t. 
D ifference results also from  th e  fact th a t  in de term in ing  the  ty p es we 
chose th reshold  values o ther th a n  F ehre did. This is w arran ted  b y  the  
su b stan tia l differences existing  betw een  th e  econom ico-social s tru c tu re  and  
h is to ry  of th e  tw o areas exam ined (W estphalien  and  H ungary ). L ike 
Fehre, we also estab lished  em pirically  th e  th resh o ld  values d e lim iting  
the  ty p es of com m unities, striv ing  to  reflect th e  tru e  conditions in  H u n g ary .
The m ain  types (Fig. 1) are as follows:
I. Agrarian types =  in  w hich th e  percentage of ag rarian  breadw inners 
is higher th a n  55%
II . M ixed types =  in  w hich th e  p roportion  of ag rarian  b readw inners 
ranges from  37 to  55%
III . M ainly non-agrarian types =  in  w hich th e  p roportion  of ag rarian  
breadw inners ranges from  15 to  36%
IV. Markedly non-agrarian types =  in  w hich th e  p roportion  of ag rarian  
breadw inners ranges below 15% .
All m ain  types, excep t th e  ag rarian  ones, are reg a rd ed  as localities e ither 
u rb an ized  or in  tra n s itio n  to  u rb an iza tio n  (tran sitio n  localities), since th e  
m a jo rity  of th e ir  in h a b ita n ts  do n o t conduct an y  ag ra rian  a c tiv ity  an d  th e  
re st a re  g radually  losing connection  w ith  ag ricu ltu ra l p roduction .
T he localities of th e  m ixed ty p e  (II) s ta n d  a t th e  low est stage of u rb an iza tio n . 
A gricu ltu re  still has a lead ing  role in  th e  occupational s tru c tu re , b u t  th e  
p ercen tage  of in d u stria l b read-w inners approx im ates, or is only  slightly  
in ferio r to  th a t  of th e  ag rarian  ones.
T he ty p e  in  th e  second stage of u rban iza tion  (III) is a lready  u nam biguously  
non -ag rarian  in  ch a rac te r, as 63 to  8 5%  of th e  breadw inners h av e  a non ­
ag ra rian  occupation . N evertheless, in d u s try  or “ o th e r” branches h av e  no t 
y e t com pletely  superseded  th e  ag ricu ltu ra l ac tiv ities.
T he localities in  th e  th ird  stage  of u rb an iza tio n  (IV) have reached , or got 
close to  th e  peak  of developm ent, as th e ir  ag rarian  popu la tion  has been 
alm ost com pletely  absorbed. A ny fu rth e r changes in  th e ir  occupational 
s tru c tu re  m ay ta k e  p lace only th ro u g h  th e  m odification  of th e  p roportion  
betw een  in d u stry  and  “ o th e r” branches.
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F u rth e r on , w e determ ined  th e  foci of in d u str ia l w orking places, i.e. the  
regional cen tres of in d u str ia liz a tio n  w hich con tro l th e  process of occupational 
re s tra tif ic a tio n . In  doing so, w e relied on th e  degree of com m uters’ traffic. 
S uch  in d u stria l w ork ing  places w here th e  excess of incom m uters against 
ou t-com m uters w as more th a n  100 w ere considered as labour-absorb ing  
cen tres. In  c o n tra s t ,  th e  in d u s tr ia l w ork ing  places m ain ly  engaging local 
in h a b ita n ts  w ere  ran k ed  as p laces of poor la b o u r  absorp tion . This la tte r
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agrarian
F i g . 1. Triangular diagram m é indicating the structure 
of population by economic division
ca teg o ry  com prises industria l p la n ts  em ploying  m ore th a n  250 workers, 
inc lud ing  a su rp lu s  of in -com m uters. 1 to  100 localities w ith  excess of out- 
com m uters, th e  n u m b e r of w hich  d id  no t exceed th a t  of th e  local industria l 
w orkers, w ere also  included  in  th is  ca tegory , p rov ided  th e  em ployees in  the  
local factories to ta l le d  more th a n  250.
B y  th e  d iffe ren tia tio n  of these  tw o  p rincipal ty p es of w orking places— centres 
em ploying  m ain ly  com m uters a n d  tho se  w ork ing  w ith  m ostly  local inhab i­
t a n t s — th e  t r a n s i t io n  localities of residence c h a ra c te r  have also been de­
te rm in ed . The non-w ork ing  place localities m ostly  coincide w ith  th e  dwelling 
localities of o u t-co m m u te rs . T h e ir com m uting  ba lance  is regarded  as negative, 
in  co n tra s t w ith  th e  com m uting  b a lan ce  of th e  w ork ing  place cen tres , which 
is positive.
T h e  village a n d  to w n  types as de te rm in ed  b y  th e  above m eth o d  — and 
t h e  d istinc tion  of th e  se ttlem en ts w ith  w ork ing  place ch a rac te r from  those 
w ith  residence c h a ra c te r  — p e rm it us to  exam ine th e  process of u rb an iza tion , 
w ith  a view to  th e  h ierarchical fea tu re s  of th e  se ttlem en t ne tw ork .
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Transformation of the occupational structure owing to the structural changes 
in national economy
A gricu ltu ra l dom inance of th e  n a tio n a l econom y was e lim in a ted  a t  a very  
qu ick  pace. B etw een 1949 and  1960 th e  p roportion  of th e  ag ra rian  b re a d ­
w inners decreased b y  a b o u t 20% . T o-day  agricu lture  provides m eans of 
subsistence fo r 300,000 less labourers th a n  did 10 years ago. T he sudden  
decline of th e  agrarian  ra tio  is p a r tly  due  to th e  erroneous p easan t policy
F i g . 2. Centres of industrial working places employing more than  1,000 industrial labourers, 
1960
1 =  settlem ents w ith  working place character, w ith 1,000 to 3,000 industrial em ployees; 2 =  settlem ents 
w ith  working place character, w ith 3,000 to  5,000 industria l employees; 3 =  settlem ents w ith  w orking place 
character, w ith  5,000 to 10,000 industrial employees; 4 =  settlem ents w ith w orking place character, with 
10,000 to 20,000 industrial employees; 5 =  settlem ents w ith  working place character, w ith  20,000 to  50,000 
industrial em ployees; 6 =  Budapest, w ith  489,000 industria l employees; 7 =  m ain railw ay lines
of th e  1950’s. The to ta l n u m b er of th e  non-agrarian  b readw inners pro­
gressively  increased in  th e  sam e period. I t  was due, on th e  one h an d , to  an 
influx  of th e  excess of ag ra rian  p o p u la tio n  in to  th e  in d u stria l w ork ing  places 
and , on th e  o th e r hand , to  th e  considerab le am plification  of fem ale em ploy­
m ent, m o stly  in  th e  non -ag rarian  b ranches. (Fig. 2)
The geographical d is trib u tio n  of th e  industria l w orking places exh ib its  tw o 
ch a rac te ris tic  features. (1) In d u s try  is p redom inantly  co n cen tra ted  in  th e  
cap ita l; 4 5 %  of th e  in d u stria l labourers of H u ngary  are em ployed  in  B udapest. 
T he tow ns of m ajor in d u stria l concen tra tions, Miskolc, G yőr, Szeged and 
Pécs engage in  in d u stry  only  20,000 to  40,000 employees each. A m ong them , 
M iskolc an d  G yőr are co m p ara tiv e ly  significant centres of in -com m uting ,
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T a b l e  1
Distribution of th e  industrial w orking places in term s of employees 
(mining and m anufacturing in d u stry , 1960)
Industria l employees
Industria l w orking places commuters
num ber % num ber %
1. Budapest A gg lo m era tio n .......................
2. Northern- and C entral-Transdanubian
523,205 48.0 113,923 21.8
H eavy-Industry D istrict ....................... 93,633 8.6 42,163 45.1
3- G y ő r.............................................................. 27,669 2.6 10,627 38.4
4. Baranya In dustria l D istrict ................
5. Nógrád and Borsod H eavy-Industry
35,933 3.4 9,915 27.6
District ........................................................ 117,391 11.0 65,769 56.2
Total 1 + 2 + 3 + 4 + 5  ___ 797,831 73.6 232,397 29.1
6. Scattered, isolated working places . . 286,485 26.4 59,535 20.7
Total H u n g a r y ............................. 1,084,316 100.0 291,932 26.9
while Szeged a n d  Pécs, em ploy ing  m ostly  residen ts, absorb  a very  low num ber 
of industrial lab o u re rs  from  th e  coun tryside. (2) T here are  no m edium  in d ustria l 
centres. The n u m b e r  of th e  in d u s tr ia l  foci em ploying 5,000 to  20,000 persons 
is not more th a n  11. Most of th e m  are s itu a ted  in  T ran sd an u b ia . Conspicuous 
is, however, th e  g re a t n u m b er of the m inor in d u s tr ia l foci, th e  m ajo rity  of 
which are cen tre s  of considerab le  com m uting. In  th e  areas of the C entral 
M ountains — th e  m ining reg ions of H ungary  — these  m inor industria l foci, 
absorbing co n sid erab le  lab o u r, a re  densely s itu a te d  side b y  side.
Tw o-thirds of H u n g a ry ’s in d u s tr ia l pop u la tio n  are  w ork ing  in th e  industria l 
p lan ts along th e  D anube an d  in  th e  H ung arian  C entral M ountains. Thus th e
T a b l e  II
Distribution of th e  population am ong towns, transition  localities and villages from 
1949 to 1960
1949 1960 Difference between 
1949 and 
1960
1949 =  100inhab itan ts % inhab itan ts %
1. Population of villages ............. 4,639,767 50.4 3,448,914 34.6 74
2. Population of tran sition
localities.......................................... 1,175.097 12.7 2,564,955 25.7 218
Total 1 +  2 ................. 5,814,864 63.1 6,013,869 60.3 no
3. Population of tow ns (w ithout
Budapest) ...................................... 1,800,870 19.6 2,155,362 21.6 120
4. Population of B u d a p e s t........... 1,589,065 17.3 1,807,299 18.1 113
Total 2 +  3 +  4 ......... 4,565,032 36.9 6,527,568 39.7 143
Total population of H ungary . 9,204,799 100.0 9,976,530 100.0 108
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geographical d is trib u tio n  of th e  in d u stria l w orking places is ex trem ely  
uneven, w hich has a significant im pact on th e  areal p a tte rn s  of the occupational 
res tra tifica tio n , too.
Owing to  th e  varied  p a tte rn  of ind u stria liza tio n , as well as to  th e  regional 
differences of th e  se ttle m e n t netw ork , th e  occupational regrouping, i.e. 1 he 
influx from  ag ricu ltu re  in to  in d u stry , d id  no t proceed everyw here in  th e  
sam e w ay. A ccording to  th e  n a tu re  of m igration , th ree  m ain  form s of this
Fig . 3. Percentage ratio  of the resident population in transition localities, according to 
municipal districts, 1949
s tru c tu ra l tran sfo rm a tio n  can be d istinguished: (i) The n u m b er of in d u stria l 
an d  o th e r no n -ag rarian  breadw inners w as increased by  local in h a b ita n ts , 
m ainly  by  local ag ricu ltu ra l b readw inners. (2) The process of in d u stria liz a tio n  
is fu rth e red  b y  th e  daily  in-com m uters from  th e  localities su rro u n d in g  th e  
in d u stria l cen tre . (3) T he surplus of ag ra rian  popu la tion  m igra tes tow ards 
and  settles in  the in d u str ia l centres. T hese processes tak e  place synchronously , 
hut do n o t affect the  m asses to  th e  sam e ex ten t. In  th e  p resen t process of 
in d u stria liza tio n  com m uting  has p layed  th e  decisive role. The co n cen tra tion  
has largely  influenced th e  grow th of B u d ap est and som e o th e r cities, bu t 
did n o t resu lt in coun try -w ide u rb an  concen tration . The c u rren t phase of
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in d ustria liza tion  is ch a rac terized  b y  a large-scale re s tra tific a tio n  of th e  ru ra l 
population, w h ich , in  tu rn , d irec ts  a tte n tio n  1o th e  tran sitio n  localities.
(Fig. 3, 4)
As seen from  th e  figures, th e  g roup  of th e  tra n s itio n  localities, i.e. tho se  
non-agrarian  ones w ith  less th a n  5 5%  ag ricu ltu ra l b readw inners, h ad  a 
strik ing  num erica l g ro w th  betw een  1949 and  1960, irrespective  of the  progress 
th e y  made in  th e  w ay  of o ccupa tiona l re s tra tifica tio n .
F ig . 4. Percentage ra tio  of the resident population in transition  localities, according to 
municipal districts, 1960
In  th e  last f if te e n  years th e  n u m b er of se ttlem en ts  of th e  ag rarian  ty p e  
w as considerably red u ced . O w ing to  th is , people liv ing  in  ag rarian  settlem ents 
w ere less by 1.1 m illio n  in 1960, th a n  in  1949. T he pop u la tio n  of th e  tran sitio n  
localities, in  tu rn ,  increased  by  1.4 m illion. In  1949, 12 .7%  of H u n g ary ’s 
popu lation  lived  in  tra n s itio n  localities, in  1960, th e ir  p roportion  already  
am ounted  to  2 5 .7 % . T heir p o p u la tio n  is g rea te r  th a n  th e  to ta l  of all p ro ­
vincial towns. T h is f a c t  also in d ica tes  th e ir  grow ing im p o rtan ce  in  th e  process 
of u rbanization . C onsequen tly , it does no t suffice to  exam ine u rban iza tion  
on ly  in relation  to  th e  developm ent of th e  tow ns. T he tran s itio n  localities of 
H u n g ary  p a r tic ip a te  in  th is  process on a p a r w ith  th e  tow ns (Table III).
Ta b l e  III
Regional distribution of the population among towns, transition  localities and agrarian villages, 1949— 1960
1 2 3 4 5
agrarian villages transition localities towns total population towns transition localities
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In  th e  p ast fifteen  years Transdanubia, w hich p rev iously  had  th e  scarcest 
tow n  netw ork  in  H u n g a ry , show ed th e  m ost m ark ed  ra te  of u rban iza tion . 
T he num ber of th e  tow ns a m o u n te d  from  17 in  1949 to  24 in  1960, and the  
u rb an  popu la tion  in  th em  rose from  18%  to  3 0 % . T he tran s itio n  localities 
d isp lay  a sim ilar p rogress. A pprox im ate ly  5 0%  of th e  tran sitio n  localities 
of H u ngary  a re  fo u n d  in  T ran sd an u b ia , w here th e y  su rround  th e  more 
evenly  d is trib u ted  in d u s tr ia l p la n ts  in  swarm s. A dense railw ay  and  highw ay 
ne tw ork  have also c o n tr ib u te d  to  th e  rap id  in flux  of th e  ag rarian  population . 
So betw een 1949 a n d  1960 th e  p o p u la tio n  of th e  tow ns an d  tran s itio n  localities 
increased  from  908,276 to  1,753,531, i.e. by nearly  100% ; 58.2%  of the  total 
popu la tion  are now  resid en ts-o f tow ns and  tra n s itio n  localities. This process 
was confined m o stly  to  th e  n o rth e rn  half of T ran sd an u b ia ; in th e  southern  
p a r t  u rb an iza tio n  covers only m ino r spots.
North Hungary (coun ties N ógrád , Heves and  B orsod) was th e  best urbanized 
p a r t  of th e  co u n try  u n til 1949. T oday  th e  m a jo rity  of its popu la tion  lives 
in  th e  u rban  agg lom eration  of Miskolc, and  in  th e  u rb an -ty p e  localities 
c lustered  near th e  m in o r an d  m edium  centres of m in ing  and heavy  ind u stry  
a t  Ózd, in th e S a jó  V alley, and  N ógrád . 70.3%  are  in h a b ita n ts  of non-agrarian  
se ttlem en ts. The a g ra ria n  villages th e reabou ts show ed th e  m ost pronounced 
decrease in  th a t  th e  n u m b er of th e ir  in h a b ita n ts  d ropped  from  53.3%  to 
29 .7%  in th e  la s t decade. T he ra tio  of th e  popu la tio n  of tran s itio n  localities 
to  th e  to ta l of th e  region rose from  25.8%  to 4 5 % , w hile th a t  of towns rose 
from  20.9 to  25 .3% . So, th e  increase  in tow ns w as 4 .4% , in  c o n tra s t to  a 
19 .2%  grow th in  th e  tra n s itio n  localities. N ex t to  B u dapest, th is  te rrito ry  
of N orth  H u ngary  ex h ib ited  th e  h ighest p o p u la tio n  increase (13% ), owing 
m ain ly  to  th e  in flux  from  th e  a d jacen t G rea t P la in  areas.
In  th e  Great P lain  th e  co n cen tra tio n  in  tow ns w as very  m uch advanced 
as fa r  back as th e  1 9 th  cen tu ry . This p a r t of H u n g a ry  is th e  m ost abu n d an t 
in  tow ns, b u t — w ith  th e  excep tion  of D ebrecen, Szeged and  Szolnok — 
th ey  are poorly in d u stria lized  m arket-tow ns, w here  no in d u stry  w hatever 
was developed p rio r to  th e  in tro d u c tio n  of socialist in d u stria liza tio n . N or did 
th e  la s t fifteen  y ea rs  b rin g  an y  su b stan tia l change in  th is  respect. 35 to  60%  
of th e  popu lation  of these  tow ns are  ag ricu ltu ra l breadw inners. S itu a ted  
in  th e  m idst of v a s t  ag ricu ltu ra l areas, these m ark e t-to w n s concen tra te  the 
p o pu la tion  in  a d iffe ren t w ay  th a n  th e  foci of in d u s tr ia l w ork ing  places in  T rans­
d an u b ia  and  th e  N o rth . T hey  are  ran k ed  as tow ns o n ly  because of th e  num ber 
of dwelling places th e y  p rov ide  for a large n u m b e r of people (35,000 to 
50,000). The p easan ts  of th e  sc a tte re d  farm steads g radua lly  m ove in to  the 
tow ns. This process being  in ten sified  by  the  m ech an iza tio n  of ag ricu ltu re  and 
still fu rth e r  h o m e-co n cen tra tio n  is to  be reckoned  w ith . Also, large-scale 
socialist ag ricu ltu re  b rings a b o u t a so rt of ag ricu ltu ra l com m uting, which 
— in  co n trast to  in d u s tr ia l com m u tin g  — is connected  w ith  th e  concen tration  
n o t of w orking p laces b u t  of hom es. In d u stria liz a tio n  is still in its  initial 
s tag e  in  th e  G rea t P la in , an d  its  scan ty  power, w a te r, and  m ineral resources 
can m ake only a p o o r c o n tr ib u tio n  to  th e  n a tio n a l program m e. L igh t and 
food-processing in d u strie s  — th o u g h  considerably b eh in d  th e  heavy  industries 
to d a y — m ay, to g e th e r w ith  th e  unfolding large-scale farm ing, open a new 
phase of u rb an iza tio n  on th e  G re a t Plain.
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Types of settlements and their geographical distribution
In  th e  foregoing we have assessed the  stages of u rban iza tion , considering 
th e  p roportion  of th e  econom ically active ag ra rian  pop u la tio n  (types II 
to  IV). A m ore d e ta iled  su rvey  of th e  occupational s tru c tu re  of th e  tran sitio n  
com m unities prov ides d a ta  for fu rth e r analysis. The question  w hether the  
in h a b ita n ts  of th ese  com m unities m ake th e ir  liv ing  prim arily  b y  industria l 
o r “ o th e r” n o n -ag ra rian  a c tiv ity  m ay be answ ered  also hv F e h re ’s m ethod 
of d e te rm in a tio n  of sub types. This m ethod  essen tia lly  consists in  inferring  
th e  econom ic m o tiv a tio n  an d  genesis of u rb an iza tio n  from  th e  ra tio  of th e  
in h ab itan ts  regu la rly  em ployed in  in d u stry  (I) to  those em ployed  in  “ o th e r” 
econom ic d ivisions (0). A ccording to  these  ra tio s  fo r tra n s itio n  se ttlem ents 
(types II to  IV), th e  following subtypes can be d istinguished:
1 : 0 =  m ore th a n  2 
I : 0 =  1 to  2 
1 : 0  =  0.66 to  1 
1 : 0  =  less th a n  0.66
S u b ty p e  a is a se ttlem en t w ith  highly industria lized  in h a b ita n ts , while sub- 
ty p e  d is poorly industria lized . S ub types b an d  c, w here th e  p roportions of 
the  in h a b ita n ts  in  industria l and  “ o th e r” occupations are ap p ro x im ate ly  
equal, rep resen t tran sitio n s betw een these tw o extrem es. T he stages of 
developm ent, as can  be read off the trian g u la r d iag ram  in Fig. 1, show  progress 
from  extrem e conditions tow ards m ore balanced  ones.
A ccording to  th e  census ta k e n  in  1960, th e  3210 villages an d  63 tow ns of 
H u n g ary  show th e  following d is tribu tion  (F ig  5):
(1) The ca tego ry  of the se ttlem en ts of agrarian character com prises 70.5%  
of the se ttlem en ts  of H u n g ary , i.e. 2288 villages and  3 tow ns (H ajdúböször­
m ény, H a jd ú n án ás , T úrkeve). F rom  th e  cen tre  of th e  c o u n try  tow ards th e  
borders, th e ir  n u m b er g radually  increases. T heir wide, con tinuous sem i­
circular zone su rro u n d s th e  area  of th e  n o n -ag ra rian  se ttlem en ts . I t  covers 
the areas of sm all villages in th e  sou thern  part of th e  D anube— Tisza M idregion 
(which is ra th e r  poor in com m unication  facilities) as well as th e  border of th e  
cou n try . In  m ost of these se ttlem en ts m ore th a n  75%  of th e  in h a b ita n ts  
subsist on ag ricu ltu re . As one proceeds to w ard s the  cen tres of in d u s try , 
th is con tinuous ag ricu ltu ra l zone becom es d is in teg ra ted  because of th e  
appearance  of u rb a n  se ttlem en ts of m ixed an d  m ore developed types.
The agrarian  se ttlem en ts , in  sp ite  of th e ir  g rea t num ber, com prise only  
35 of th e  popu la tio n  of H ungary . Most of th e m h a v e le ss  th a n  1,000 in h a b ita n ts ; 
ex trem ely  ra re  are  th e  se ttlem en ts whose pop u la tio n  exceeded th e  ra te  of 
n a tu ra l increase in  th e  last decade, for a lm ost all of them  are  places of degrees 
of em igration . T he se ttlem en ts  w ith  less th a n  500 in h a b ita n ts  ex h ib it nearly  
everyw here a m arked  decrease, w hich foreshadow s the ir g rad u a l liqu idation .
(2) The se ttlem en ts  of transition character (I. m ixed, I I . m ain ly  non- 
ag rarian , and  III . m arked ly  non-agrarian) form  th e  dw elling  and w orking 
places of 65%  of H u n g a ry ’s population . T hey  a re  considerably  less in  num ber 
(932 villages an d  60 towns) th a n  the  ag ra rian  ones. 95%  of th e  cities and




tow ns an d  43%  of th e  villages be long  to  this ca teg o ry . Their te rr ito ria l 
d is trib u tio n  is la rg e ly  confined to  th e  in d u stria l w o rk ing  place cen tres  and 
to  th e  a rte ria l roads.
P o p u la tio n
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F i g . 5. D istribution of th e  types of settlem ents according to the size categories of the 
population, 1960
I =  agrarian type ; II =  m ixed ty p e ; III =  m ainly non-agrarian; IV =  m arkedly  non-agrarian type . — 
a =  m arkedly industrialized (I : 0 =  >  2); b =  fa irly  well industrialized ( 1 : 0  =  1—2); c =  characterized 
by  “o ther” branches ( 1 : 0 =  1 — 0.66); d =  m arkedly  characterized by  “ o th e r” branches (I : 0 =  <  0.66)
T a b l e  IV
Types of the H ungarian villages and tow ns in terms of the occupational s truc tu re  of
T o t a l  H u n g a fy T r a n s d a n u b i a
villages towns
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1. Agrarian . . . . 71.0 57.3 5.0 1.6 69.7 35.2 75.0 56.4 _ _
2. M ix ed .............
3. Mainly non-
17.0 20.6 19.0 8.3 17.0 15.7 16.3 22.1 — —
a g ra r ia n ......... 8.8 14.1 19.0 10.3 9.1 12.6 7.1 16.6 8.4 4.2
4. Markedly non­
agrarian ......... 3.2 8.0 57.0 79.8 4.2 36.5 1.6 4.9 91.6 95.8
5. Total ............. 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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The in itia l stage of u rb an iza tio n  is represen ted  by  th e  se ttlem en ts  of 
mixed character. O ne-fifth  of th e  in h a b ita n ts  of th e  H u n g a rian  villages live 
in  m ixed -type  (II) se ttlem en ts . 12 of th e  m arket-tow ns in  th e  G rea t P la in  
also belong to  th is ca tego ry , th e ir  pop u la tio n  accounting for 8 %  of th e  tow ns­
people of the  coun try . Of th e  1.5 m illion in h a b ita n ts  of th e  m ixed-type s e tt le ­
m ents, 1.24 million a re  village-dw ellers an d  only 328,000 are tow nspeople.
In  th e  m ainly non-agrarian types (III) th e  ag ricu ltu ra l popu la tion  now 
accounts fo r 15%  to  3 6 % . 12.6%  of H u n g a ry ’s pop u la tio n  live in  them . The 
p o pu la tion  of th e  villages exceeds th a t  of th e  tow ns in  th is  ca tegory , too , 
being tw ice as large, precisely 850,000 in h ab itan ts .
The markedly non-agrarian typ es  (IV) include th e  h igh ly  developed cities 
and  tow ns and  u rban ized  villages. 3 6 .5%  of H u n g a ry ’s popu la tio n  live in 
them ; hence, th is is th e  m ost populous category , exceeding in  p ropo rtio n  
even th e  se ttlem en ts  of th e  ag rarian  ch arac ter. The co n cen tra tio n  of people 
in tow ns g rea tly  exceeds th a t  in  th e  u rban ized  villages: n ea rly  half a m illion 
live in  u rb an ized  villages and  3.16 m illion in  towns.
As to  areal d is trib u tio n , th e  tra n s itio n  se ttlem en ts  ex h ib it p a r tic u la r  
features owing to  th e ir  varied  regional functions an d  in terconnections. 
(Fig. 6) T hree groups can  be d istinguished: (1) se ttlem en ts  a tta c h e d  to  
in d u stria l agglom erations; (2) se ttlem en ts  arranged  in  belts a long  th e  
a rteria l com m unication  lines; (3) iso la ted  settlem ents in  th e  ag rarian  areas.
(1) Of in d u stria l agglom erations tw o d ifferen t typ es h a v e  been developed 
in  H u n g a ry : (a) sing le-centred  agglom erations associated  w ith  big in d u stria l 
cities; (b) m u lti-cen tred  agglom erations (conurbations) assoc ia ted  w ith  m inor 
or m ed ium  w orking place centres in  th e  m ining regions.
(a) In  th e  sing le-centred  agglom erations th e  w orking place cen tre  is form ed 
by the  fac to ries s itu a te d  in  th e  area of th e  tow n. The m ajo rity  of th e  in d u stria l 
em ployees, liv ing in  th e  tow n  and in  th e  dw elling-localities su rro u n d in g  it, 
w ork in th ese  factories. T he cen tre  of d a ily  com m uting  is, a t  th e  sam e tim e ,
t h e ir  in h a b i t a n t s ,  1 9 6 0
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th a t  p a rt of th e  agglom eration  w hich  is th e  b e s t developed in  cen tra l functions, 
T he tow n a t t r a c ts  th e  in h a b ita n ts  of th e  su rro u n d in g  localities to its w orking 
places and c e n tra l functions, a n d  g rad u a lly  becom es m ore and  more closely 
un ited  w ith  th e m  by  m eans of regu lar com m uting .
A gglom erations w ith  g re a t num bers of dw elling-localities are  B udapest, 
G yőr and M iskolc. In  these  agg lom erations th e  focus of daily  com m uting is 
th e  c ity -cen tre .
The Budapest Agglomeration is d istingu ished  as an in d ep en d en t p a rt of th e  
coun try . T he in n e r dw elling -belt im m ed ia te ly  su rro u n d in g  the  cap ita l, 
to g e th er w ith  th e  o u te r b e lt, h as  a to ta l of 137 localities. M ore th an  50%  
of th e  p o p u la tio n  of the  in n e r  dw elling-belt com m ute daily  to  w ork in  th e  
cap ita l. T he v illages located  in  th is  b e lt a re  a lm ost en tire ly  urbanized . T he 
o u te r dw elling-belt, includ ing  m ain ly  villages of th e  m ixed ty p e , branches 
off the  m ain  ra ilw ay  lines w ell in to  th e  area  of th e  G rea t P la in . T he B udapest 
agglom eration  has a lready  b e g u n  th is process in  th e  n o rth e rn  half of th e  
D anube—T isza M idregion.
The Győr agglomeration u n ite s  36 localities w hich form  a close functional 
e n tity  w ith  th e  c ity . H ere th e  dw elling-localities of th e  m ixed ty p e  sligh tly  
exceed in  n u m b e r th e  localities belonging to  th e  higher stage  of urban iza tion . 
A griculture s till p lays an im p o r ta n t  role in  th e  fertile area  of th e  dwelling- 
b e lt, w here 30 to  50%  of th e  p o p u la tio n  of th e  villages are  e ith er collective 
farm ers or em ployees of h ig h ly  developed big  s ta te  farm s.
The Miskolc agglomeration is ch a rac te rized  b y  a declining ag ra rian  character. 
O u t of th e  38 dw elling-localities associated  w ith  Miskolc, m ixed ty p e  ones 
occur only in  th e  zones p e n e tra tin g  o u tw ard  in to  th e  G rea t P lain. T he 
dw elling-belt of th e  agg lom era tion  m ostly  consists of w ell-industrialized  
localities. T h e  fragm ented  p a t te r n  of th e  se ttlem en t ne tw ork  in  the hill 
regions, w here localities w ith  less th a n  1,000 in h a b ita n ts  p redom inate , and  
th e  poor q u a lity  of soils, w ere alike  responsib le for the qu ick  absorp tion  of 
th e  form er ag ricu ltu ra l w o rk ers  b y  in d u s try , as J .  M ajor po in ted  ou t in  his 
s tu d y  on th e  se ttle m e n t n e tw o rk  of H u n g ary . O n th e  o ther han d , th e  villages 
of the m ixed ty p e  are r a th e r  populous an d  h av e  v ast ag ricu ltu ra l areas on 
th e  n o rth e rn  fringes of th e  G re a t  P lain.
(b) Multi-centred agglomerations (conurbations).T he agglom eration  s tru c tu re  
of th e  m in ing  regions of th e  H u n g a rian  C en tra l M ountains (the  industria l 
d istric ts  in  th e  C entral and  N o rth e rn  T ran sd an u b ia , in  N ógrád  and in th e  
S a jó  Valley a n d  Ózd) is d ifferen t from  th a to f  th e  single-centred  agglom erations, 
in  th a t  it  gave  rise  to  w orking p lace  centres d irec tly  a t th e  spots of exp lo ita tion  
of raw  m ate ria ls . These foci of in d u stria l com m uting , w hich lie not too far 
from  the  fo rm er u rb an  cen tres , h av e  abso rbed  th e  in h a b ita n ts  of th e  neigh­
bouring villages. W ith  d is in teg ra tio n  of several centres, these  agglom erations 
h av e  developed  sm all- and  m ed iu m  foci of com m uting , an d  are s itu a ted  a t  
sh o rt d istances one from a n o th e r . The dw elling-localities an d  th e  old se ttle ­
m ents w hich w ere  skilled m o re  in  u rb an  functions th a n  in  in d u s try , supp ly  
th e  w orking places w ith lab o u r.
R ecently , som e rap id ly  in d u s tr ia liz ed  cen tres of com m uting  have been 
given the  s ta tu s  of towns, ow ing  to  a su d d en  increase of th e ir  population  
b y  co n cen tra tio n  (A jka, V á rp a lo ta , O roszlány, K azincbarcika, etc.). E ach
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Fig . 6. Geographical d istribution  of th e  settlem ent types of H ungary, 1960
I —IV =  m ain types of settlem ents: 7 =  Agrarian type: p roportion of agrarian breadw inners 55 to  100% (dark- 
grey =  agrarian  breadw inners 75 to 100%, light-grey =  55 to  75% ) — I I  =  M ixed  type:  proportion of the 
agrarian breadw inners 37 to  55% (A =  industria l breadw inners >  other breadw inners; B =  o ther b read­
winners )> industrial breadwinners) — I I I  —  M ain ly  nonmgrarian type: p roportion of th e  agrarian b read ­
winners 15 to  36% [a =  pronounced industrialization  (I : 0 =  >  2); b =  m odest industrialization  ( 1 : 0  =  1 
to 2); c =  slight industrialization ( 1 : 0  =  1 to  0.66); d =  poor industrialization (I : 0 =  <  0.66)] — I V  =  
=  M arkedly non-agrarian type: proportion of the  agrarian breadw inners 1 to  15% [a =  extrem ely  indus­
trialized (I : 0 =  >  2); b =  m odest industrialization (I : 0 =  1 to 2); c= s lig h t industrialization  (I :0 =  1 to  0,66); 
d =  poorly industrialized (I : 0 <  0.66)] — 1— 2 =  centres o f  commuting: 1 =  excess of in-com m uters, 100 to 
10,000 persons; 2 =  excess of in-com m uters, m ore than 10,000 persons; 3 =  industrial centres employing mostly 
residents: excess of in-com m uters to  100 persons, or slight excess of out-com m uters, provided th a t  the  to ta l 
num ber of th e  employees w orking in the industria l p lan t is over 250 and th e  num ber of out-com m uters is 
lower th a n  th a t  of the  resident employees. 4 =  branch railw ay line; 5 =  com m unity boundary; 6 =  county 
boundary ; 7 =  frontier
F acing page  176

URBANIZATION 177
of th em  are poor in  estab lishm ents of cen tra l functioning. T heir pop u la tio n  
is m ark ed ly  industria lized , 60 to  90 %  of th e  breadw inners a re  w ork ing  in  
in d u s try .
T he u rb a n  centres of th e  old h istorical tow ns, th o u g h  s itu a ted  n o t  fa r  rom  
th e  foci of com m uting, are  for th e  m ost p a r t  poorly  industria lized , because 
of th e ir  ra th e r  un favourab le  com m unications. T hey  are d istingu ished  b y  a 
g rea t num ber of cen tra l estab lishm ents, in  c o n tra s t  to  th e  foci of com m uting .
A ccordingly, n o t only th e  w ork- an d  dw elling-places are d iffe ren tia ted  in  
th ese  agglom erations, owing to  th e  tra n sfo rm a tio n  of the  re la tio n s  am ong 
th e  se ttlem en ts , b u t  also a new division as to  th e  cen tral functions is tak in g  
shape. In  this respect, th e  p resen t p h ase  is characterized  b y  an  in tensive 
po lariza tion .
(2) T he bu lk  of th e  in d u stria l agg lom erations occupy th e  n o r th e rn  one- 
th ird  of th e  coun try . F rom  th is con tinuous zone of u rban  se ttlem en ts , some 
narrow  offshoots along th e  arte ria l com m unica tion  lines p e n e tra te  deep in to  
th e  ag ricu ltu ra l regions. T he m ajo r ju n c tio n s on th e  m ain ra ilw ay  lines have 
becom e dwelling centres of com m uting  ra ilw ay m en  (Szolnok, Szajo l, S zo m b at­
hely , etc.).
(3) T he centres of m icro- and  m eso-regions w hich are m o stly  poorly 
ind u stria lized  are sca tte red  th ro u g h o u t th e  co u n try . They m ay  be  added  to  
th e  g roup  of u rb an  se ttlem en ts  discussed above. In  the G re a t P la in  th ey  
are  num erous b u t poorly  urban ized , an d  th e  ag rarian  b readw inners form  
considerab le  masses w ith in  th e ir  popu la tion . This is due to  th e  peculiarities 
of th e  se ttlem en t p a tte rn  of th e  G re a t P la in  an d  to  its underdeveloped  
in d u s try . As has a lready  been s ta ted , th e  fu tu re  in d u stria liza tio n  of the  
G re a t P la in  will requ ire  no in d u stria l agglom erations. I t  will o n ly  fu rth e r 
th e  developm ent of th e  ex isting  tow n netw ork . U rban iza tion  will th u s  proceed 
by  a progressive regrouping of th e  residen ts in to  th e  non -ag rarian  branches. 
So in  tim e  th e  ag rarian  and  m ixed -type  se ttlem en ts  of to d ay  m ay  increase 
th e  g roup  of th e  u rban ized  localities.
B y  d iffe ren tia tion  of th e  se ttlem en t ty p es according to  th e  occupational 
s tru c tu re  of in h a b ita n ts , th e  areal d is tr ib u tio n  of th e  non -ag rarian  dwelling 
an d  w orking  places, as well as th e  areal p a tte rn s  of th e  agglom erations, has 
becom e d istinc t. The investigations have  show n th a t  th e  tra n s itio n  localities 
p lay  a very  im p o rta n t role in  th e  p resen t p h ase  of u rb an iza tio n . Being 
in teg ra l p a rts  of th e  tow ns — th a t  is, com ponen ts of agglom erations — th ey  
deserve to  be du ly  considered in  th e  p lans of tow n-developm ent and in 
egional p lanni ng.
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T H E  D IS T R IB U T IO N  OF T H E  M A N U FA C TU R IN G  A N D  M IN IN G  
IN D U ST R Y  O F H U N G A R Y
by IM RE BENCZE
Distribution and location
In  recen t years several economic geographers (M arkos, K óródi, L e ttr ich , 
Bora) h av e  stud ied  th e  in d u stria l regions of H u n g ary , b u t th e ir  a tte m p t to  
de lim it th em  have led to  co n trad ic to ry  conclusions because of th e  d ifferen t 
m ethods of approach . In  determ ining  th e  regions, these  au thors u sua lly  took 
th e  n u m b er of th e  em ployees as a basic crite rion , supp lem enting  i t  w ith  th e  
d a ta  on m igration , p roduction  co-operation , long-term  plans, e tc . A t th e  
sam e tim e  they  w ere em phatic  in  concluding  th a t  no com plex in d u stria l 
d is tr ic ts  of closed p roduction  cycle could be form ed in H u n g ary , owing to  
h er pecu lia r historico-econom ic developm ent. A p a rt from  the  C en tra l Ind u stria l 
R egion, w hich is com plex, the  o thers nam ed  a re  characterized  b y  one m ain 
in d u s tr ia l b ranch , th e  p lan ts  of w hich a re  connected  by  sim ple geographical 
ju x ta p o s itio n  ra th e r  th a n  by p roductional in te rre la tio n .
This strik ing ly  d isp roportiona te  area l view  of th e  economic geography  of 
H u n g a ry  is characterized  by  th ree  c ircum stances:
(1) B y  1959 B u d ap est co ncen tra ted  18.4%  of H u n g ary ’s p o p u la tio n , i.e. 
4 5 .2%  of H u n g a ry ’s industria l em ployees.
(2) N ine-ten ths of th e  H ungarian  m an u fac tu rin g  in d u stry  has been  developed 
in  th e  cen tra l, w este rn  and  n o rth e rn  econom ic areas (including B udapest), 
w hereas scarcely one-ten th  of th e  in d u s tr ia l labour is em ployed  in th e  
easte rn , low land regions.
(3) Of th e  3,300 ad m in is tra tiv e  u n its  in  th e  coun try , 106 a re  se ttlem en ts  
h av in g  m ore th a n  1,000 in d ustria l em ployees each.
S ince  th e  boundaries of th e  in d u str ia l regions canno t be e x a c tly  s ta ted  
unless a num ber of theoretical, m ethodological, etc. problem s are  se ttled , 
we needed, first of all, a thorough an d  m u ltila te ra l analysis of th e  in d u stria l 
p la n ts  an d  th e  re la te d  se ttlem ents. T herefore  in  our essay a d e ta iled  ex am in a­
tio n  has been m ade of th e  106 se ttlem en ts  in  w hich th e  m an u fac tu rin g  
in d u s try  em ployed m ore th a n  1,000 w orkers an d  produced a gross v a lue  above 
0.02 th o u san d  m illion F o rin ts  yearly .
T he industria l ch a rac te r of th e  1Ö6 se ttlem en ts  was de te rm ined  by  m eans 
of tw o m ain indices an d  a few su p p lem en ta ry  ones. The first m a in  index is: 
th e  num ber of in d u stria l labourers w ork ing  in  th e  se ttlem en t; th e  second: 
ih e  p roduction  va lu e  per em ployee, i.e. th e  stage  of d eve lopm en t of th e  
in d u s tr ia l p roduction . B y these indices, th e  d is trib u tio n  of la b o u r  and  th e  
values produced — in  o ther w ords, th e ir  co n cen tra tion  accord ing  to  th e  
se ttlem en ts  — are  ind ica ted . Of th e  su p p lem en ta ry  indices, th e  num ber of 
he  em ployees per 1,000 in h ab itan ts  ind ica tes  th e  degree of in d u str ia liz a tio n
12*
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1 2 3 4 5 6 7
1. B udapest......... 0 5 35
8











3. G y ő r ............... — 4 39 3 1 2 5
4. P écs................. 66 — 3 1 8 3 5
5. Szeged ........... — 1 2 3 3 1 4
6. T atabánya . . . 73 4 3 — 11 1 6
7. Debrecen — — 30 5 6 5 5
8. Ó z d .................. — 91 — — — — 8
9. Salgótarján. . . 18 32 4 16 24 — 3
10. D unaújváros . — 54 — — 8 11 8
11. K om ló............. 89 — — — 4 — 3
12. Szombathely — — 28 — 5 1 7
13. S o p r o n ........... — — 4 12 7 2 —
14. Szolnok ......... 13 — 34 — 2 4 8
15. K aposvár . . . . — — 6 3 10 1 7
16. Békéscsaba. . . — — 3 3 28 — 7






18. V árpalota . . . 60 15 — — — 7 16
19. Oroszlány . . . 90 — — — — — —
20. Szigetbalom . . — — 100 — — —
1021. Székesfehérvár 1 19 16 8 4 1
22. V á c .................. — 2 33 — 3 11 —
23. L ő r in c i........... 48 — — — 7 — 26
24. P á p a ............... — — 22 — 6 — —
25. D o ro g ............. 70 3 1 — 7 10 7
26. Nagykanizsa . 41 — 24 2 12 — —
27. Kazincbarcika 45 — — — — 27 28
28. A jk a ............... 31 38 — — 16 — 12
IV. 1 ndustrial
29. Hódmezővásár-
hely ........... — — 7 16 12 2 —
30. M osonmagyar­
óvár ........... 24 35 _ _ _ _
31. N agybátony . 99 — — — — — —
32. T o k o d ............. 72 — — — 24 — —
33. Zalaegerszeg. . — — 3 — 18 16 —
34. Baja ............. — — 12 2 9 3 10
35. M a r t f ű ........... — — — — 3 — —
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8 3 100 442.9 j 248 19.4
2 ___ 2 4 1 100 42.2 295 34.1
35 — 2 9 — 100 26.0 247 38.7
3 2 1 7 1 100 24.7 215 18.4
42 6 13 22 3 100 20.3 205 18.3
— — — 2 — 100 18.4 353 29.0
14 4 10 19 2 100 15.8 122 10.0
— — — 1 — 100 13.2 387 41.7
— — — 3 — 100 11.7 369 40.0
14 — 1 2 2 100 10.3 332 37.5
— 2 — 2 — 100 9.4 379 42.6
16 28 5 7 3 100 9.4 172 20.7
63 — 5 7 — 100 9.2 223 19.7
2 — 12 25 — 100 9.2 201 33.5
35 — 3 33 2 100 8.2 189 26.4
34 — 4 13 8 100 8.0 162 11.2
industrial centres
1 2 2 62 3 100 7.7 114 10.1
— — — 1 — 100 7.3 341 45.0
— — — 1 — 100 — — 53.1
— — — — — 100 6.0 2135 92.6
17 2 3 19 — 100 5.8 103 22.1
43 — — 7 1 100 5.7 231 27.1
— — — 19 — 100 5.6 501 51.3
62 — — 10 — 100 5.6 219 17.7
— — — 2 — 100 5.5 548 55.0
— — 3 15 3 100 5.3 154 13.6
— — — — — 100 5.3 346 51.0
— — — ■ 2 i 100 5.1 329 53.5
foci
41 4 i 15 2 100 4.5 84 7.9
33 _ _ /, 4 100 4.4 210 21.7
— — — 1 — 100 4.7 620 62.6
— — 4 — — 100 4.2 555 52.2
47 — 4 9 3 100 4.1 173 39.0
52 — 7 5 — 100 4.0 133 6.7



























1 2 3 4 5 6 7
36. E g e r ............... 20 8 n 2 22
37. H atvan  ......... — _ _ _ 3 _ _
38. S zerencs......... — _ 3 _ _ _ _
39. Nagykőrös . . . — — — — — — 16
40. Dunakeszi . . . — — 72 — _ _ _
41. Borsodnádasd 24 76 — — _ _ _
42. Nyíregyháza . — — 10 5 3 2 24
43. Csolnok ......... 100 — — — — — —
V. Mit.or
44. Kisterenye . . . 97 _ _ _ 3 _ _
45. Ormosbánya . 100 — — — _ _ _
46. Gyöngyös . . . 37 — 33 — 7 — —
47. Almásfüzitő . — 69 _ _ — 31 _
48. Zagyvaróna . . 83 17 — _ _ _ _
49. Balinka ......... 100 _ _ _ _ _ _
50. Esztergom . . . — — 38 21 _ 9 22
51. K alocsa........... — — _ 8 4 1 _
52. Nyergesújfalu — — — — 46 54 —
53. Cegléd ........... — — 44 — 3 — —
54. L áb a tlan ......... — — — — 92 — —
55. Veszprém . . . . 8 — 19 — — — 25
56. Pusztavám  . . 100 — — — _ — _
57. Farkaslyuk. . . 100 — _ — _ _ _
58. Budakalász . . — — _ — _ _ —
59. Gödöllő ......... — — 3 93 — _ __
60. D udar ........... 100 — — — _ — —
61. Mucsony . . . . 100 — — — _ — —
62. T ata  ............... — — — — 27 _ —
63. Sárvár ........... — — 4 _ 8 _ _
64. Kiskunfélegy-
háza ............. — _ 65 _ _ _ —
65. B onyhád......... — _ — 40 3 _ —
66. Szentgotthárd — — — 37 4 — —
67. Orosháza . . . . — — — 17 11 — —
68. K őszeg ........... — — 4 — 7 1 —
69. G y u la ............. — — — — 8 _ —
70. Szekszárd . . . . — 12 _ 11 2 28
71. Mezőhegyes . . — — — — — — —
72. Komárom . . . — 7 — — 11 — —
7 3 .  Egeresein . . . . 100 — — — — _ —
74. Szigetvár . . . . — — — 5 5 — —
75. Köles............... 100 — — — — — —
76. Tiszapalkonya — — — — — — 100
77. Sajószentpéter 85 — — — 12 — —
78. Pilisszentiván 100 — — — — — —
79. Szentendre . . . 42 — 25 7 — — —
80. Sarkad ........... — — — — — — —
8 1. M ohács........... — 12 — 18 — —
82. TTódoscscpány 100 — — — — — —
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8 9 10 11 12 13 14 15 16
_ _ 4 3 3 1 0 0 3 .6 1 0 2 1 8 .0
— — — 9 7 — 1 0 0 3 .6 1 8 0 3 1 .7
— — — 9 7 — 1 0 0 3 .5 4 4 5 3 9 .1
— — 13 71 — 1 0 0 3 .4 1 3 0 2 .9
— — — 2 8 — 1 0 0 3 .1 2 1 9 5 1 .7
— — — — — 1 0 0 3 .1 7 2 1 6 1 .8
11 2 — 3 8 5 1 0 0 3 .1 5 4 1 4 .8
— — — — — 1 0 0 3 .0 7 1 6 6 5 .6
n d u s t r i a places
— — — — ___ 1 0 0 2 .7 4 1 2 7 5 .0
— — — — — 1 0 0 2 .7
— — 3 17 3 1 0 0 2 .6 9 2 3 8 .2
— — — — — 1 0 0 2 .5 8 3 6 1 .4
— — — — — 1 0 0 2 .5 9 2 5 0 .1
— — — — — 1 0 0 2 .5 1 2 9 9
— — 4 6 — 1 0 0 2 .3 1 0 1 2 1 .0
2 0 — — 04 3 1 0 0 2 .3 1 7 0 2 7 .7
— — — — — 1 0 0 2 .3 4 7 1 3 5 .8
2 4 5 1 2 1 2 1 0 0 2 .3 6 0 7 .7
— — 8 — — 1 0 0 2 .1 4 4 9 4 1 .3
— — 17 13 — 1 0 0 2 .1 8 3 2 7 .3
— — — — — 1 0 0 2 .1 — ___
— — — — — 1 0 0 2 .1 — ___
1 0 0 — — — — 1 0 0 2 .1 4 2 3 5 9 .3
— — — 4 — 1 0 0 2 .0 1 1 2 3 0 .5
— — — — — 1 0 0 2 .0 9 4 0 9 2 .3
— — — — — 1 0 0 1 .9 — 4 4 .9
3 9 2 9 — 5 — 1 0 0 1 .9 1 1 2 2 3 .6
4 — — 84 — 1 0 0 1 .7 1 5 6 3 1 .1
____ ___ 7 13 1 5 1 0 0 1 .7 5 0 1 2 .9
— 5 2 — 5 — 1 0 0 1 .7 1 7 6 1 5 .6
5 6 — — 3 — 1 0 0 1 .6 3 0 4 3 5 .1
2 4 — 13 3 5 — 1 0 0 1 .6 5 1 1 8 .3
8 0 — — 2 — too 1 .6 164 7 .3
57 — 9 26 — 1 0 0 1 .6 65 9.5
5 — 11 18 1 3 1 0 0 1 .6 8 2 3 3 .6
1 3 — — 8 7 — 1 0 0 1 .6 — 7 0 .8
7 3 — — 9 — 100 1.5 1 5 4 2 6 .1
— — — — — 1 0 0 1 .5 — 5 9 .9
— 4 0 — 5 0 — 1 0 0 1 .5 1 9 9 1 2 .3
— — — — — 1 0 0 1 .5 _ —
— — — — — 1 0 0 1.4 5 9 8 7 0 .7
— — — 3 — 1 0 0 1 .4 1 2 8 2 5 ,8
— — — — — 1 00 1.4 4 7 9 6 8 .2
— — 2 0 0 — 1 0 0 1 .4 1 3 7 3 2 .5
1 0 — — 9 0 — 1 0 0 1 .4 1 1 3 5 .1
2 3 — 3 7 10 — 1 0 0 1 .4 7 7 8 .5



























1 2 3 4 5 6 7
83. M átranovák . too
84. H id a s ............. 94 — — _ 6 _ _
85. P u tn o k ........... 84 — — — 10 _ _
86. Edelény . . . . 100 — — — _ — _
87. B ázakerettye 99 — — _ _ _ _
88. Sátoraljaújhely — — — 2 9 — —
89. N agyatád . . . — — — — 4 — —
90. Lovászi ......... 100 — — — — — _
91. H e re iü l........... 55 — — — 45 _ _
92. Sajókaza . . . . 100 — — — — — —
93. D ió s d ............. 2 — 98 — — — —
94. Keszthely . . . — — — — 25 — 45
95. K urittyán . . . . 100 — — — — — —
96. R udabánya . . 98 — _ _ — _ _
97. Makó ............. — — 41 _ 12 — _
98. Dombóvár . . . — — — 6 39 l —
99. E rc s i ............... — — — — — — —
100. Sim ontornya . — — — — — — —
101. P a k s ............... — — — _ 10 — —
102. P a d ra g ........... 100 — — — — — —
103. Á c s .................. — — — — — — —
104. S á r is á p ........... 100 — — — — — —
105. K iráld ........... 100 — — — — — —
106. B erhida........... — — — — — 100 —
of th e  se ttlem en t. T h e  ra tio  of th e  d a ily  com m uters to  residen t em ployees 
ind ica tes th e  force of a ttra c tio n  of th e  in d u stria l co m m unity  on its  env iron­
m ent.
B y w ay of th e  ab o v e  system  of indices th e  in d u str ia l se ttlem en ts  have 
been classified in to  five  groups (T able  I). F o r each  se ttlem en t w e ind ica te : 
th e  sectional s tru c tu re  of 12 b ranches of th e  m an u fac tu rin g  in d u s try  in  term s 
of em ployees; th e  n u m b e r of th e  em ployees; th e  gross value of th e  p roduc ts; 
th e  annual average  p ro d u c tio n  va lu e  p e r em ployee; th e  num ber of in d u stria l 
em ployees per 1,000 in h a b ita n ts ; a n d  th e  ra tio  of th e  com m uters to  to ta l 
em ployees.
Grouping of the industrial settlements in the order of magnitude
I t  follows from  th e  p a rticu la r  econom ico-geographical conditions of H u n g ary  
th a t  h er cap ita l c ity , B udapest, rep resen ts  a complex and strikingly developed 
industrial centre (I). T he category  of th e  o th e r highly developed centres (II) 
includes se ttlem en ts  w ith  m ore th a n  8,000 labourers and  a p roduction  v alue  
above 0.80 th o u sa n d  m illion F o rin ts  yearly . A n ad d itio n a l criterion  is th a t ,  
as a ru le, m ore th a n  200 per 1,000 in h a b ita n ts  of a se ttlem en t are  in d u stria l 
em ployees.





























N um ber of 
industrial 
em ployees  
per 1000 
inh abitan ts
R atio of 
th e  in- 
commuters 





8 9 10 11 12 13 14 15 16
1 0 0 1 .3 4 3 8 1 8 .5
— — — — — 1 0 0 1 .3 4 6 7 5 3 .5
— — — 6 — 1 0 0 1.3 2 0 4 3 1 .2
— — — — — 1 0 0 1 .3 1 9 3 2 8 .9
— — — 1 — 1 0 0 1 .3 8 9 1 7 3 .5
2 8 — 12 4 9 — 1 0 0 1 .3 7 9 1 1 .4
3 4 — 2 (Í0 — 1 0 0 1 .3 1 4 5 4 .8
— — — — — 1 0 0 1 .3 1 0 9 4 6 6 .5
— — — — — 1 0 0 1 .2 5 7 7 5 7 .9
— — — — — 1 0 0 1 .2 3 4 7 4 2 .3
— — — — — 1 0 0 1 .2 8 0 1 7 8 .2
5 — — 2 5 — 1 0 0 1 .2 8 0 2 6 .0
— — — — — 1 0 0 1 .2 5 8 7 6 3 .8
— — — 2 — 1 0 0 1 .2 3 2 0 5 0 .0
— —  ' 6 3 7 4 1 0 0 1 .2 3 8 1 1 .9
— — 4 1 13 — 1 0 0 1 .2 7 5 1 9 .4
— — — 1 00 — 1 0 0 1 .1 1 4 5 4 9 .6
— 8 9 — 3 8 1 0 0 1 .1 2 4 2 6 .5
— — — 9 0 — 1 0 0 1 .1 9 3 4 .1
— — — — — 1 0 0 1 .1 3 9 1 5 6 .6
— — — 100 — 1 0 0 1 .1 1 2 9 2 0 .1
— — — — — 1 0 0 1 . 0 2 4 9 4 0 .1
— — — — — 1 0 0 1 . 0 667 66.8
— - — — — 1 0 0 1 . 0 2 0 2 3 1 .9
T h e moderately developed industrial centres (III) include se ttle m e n ts  
w ith  over 5,000 in d u s tr ia l employees an d  gross p roduction  v a lu e  above 0.50 
th o u sa n d  million F o rin ts  yearly . In  th is  ca tego ry  m ore th a n  100 per 1,000 
in h a b ita n ts  are in d u s tr ia l employees.
A lm ost every se ttle m e n t in th e  th re e  above-m entioned  g roups perform s 
cen tra l functions in  th e  regional o rg an iza tio n  of in d u stria l p ro d u c tio n . 
As reg ard s this fu n c tio n , B udapest leads and  influences th e  w hole  co u n try ; 
in  ca teg o ry  II i t  u su a lly  comprises a n  econom ic region while in  ca teg o ry  III i t  
covers m inor economic or ad m in is tra tiv e  u n its  (m esoregion, m unicipal d istric t).
T he industrial foci (IV) em ploy over 3,000 labourers; th e ir  annual 
p ro d u c tio n  value exceeds 0.25 th o u sa n d  m illion F ts  in  m ost of th e  se ttle ­
m ents. T he in d u stria l foci, as a ru le , h av e  2 or 3 m ain in d u s tr ia l ac tiv ities, 
a lth o u g h  some se ttlem en ts  (m ainly co u n ty  seats such as H ódm ezővásárhely , 
E ger, N yíregyháza) are  rem arkable  fo r th e ir  m ultisectoral p a tte rn . In  a few 
se ttle m e n ts  th e  p ro p o rtio n  of com m uters is m arked ly  high.
T h e  minor industrial places (V) n u m b er ab o u t 60%  of th e  in d u stria l 
se ttlem en ts  and on th e  average em ploy  m ore th a n  1,000 lab o u re rs  each; 
and  each  produces values over 0.02 th o u san d  m illion F o rin ts  y ea rly . T hey 
are  h ig h ly  specialized. In  32 of th e  63 se ttlem en ts  production  is conducted  
in  one industria l b ran ch , and in  11 se ttlem en ts  the  p ro p o rtio n  of single
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lead in g  branches exceeds 60% . In  m o st of th e  se ttlem en ts  m ining or th e  
food processing in d u s try  p red o m in a tes; th e  se ttlem en ts  belonging to  th is  
ca teg o ry  account fo r  30 .5%  of th e  m iners and  1 3 .9%  of th e  em ployees of 
th e  food in d u stry . T h e  num ber of com m uters —  ra th e r  high in  th e  m ining 
reg ions— exceeds 4 0 %  in  ab o u t h a lf  of th e  se ttlem en ts . C onsequently , th e  
ra tio  of in d u stria l em ployees to  ev e ry  1,000 in h a b ita n ts  reaches abnorm ally  
h igh  values, so th a t  th e se  indices c a n n o t be used for de term in ing  th e  in d u stria l 
ch a ra c te r  of th e  se ttlem en ts .
S ince in  th e  to w n s  i t  is in d u s tr ia l p rodu c tio n  th a t  usually  serves as th e  
basis of economic a c tiv ity , a com parison  betw een  th e  ch arac ter of th e  se ttle ­
m en ts  and th e  s ta g e  of u rb an iza tio n  m ay  reveal som e useful in fo rm ation . 
In  category  II, all 15 se ttlem en ts a re  tow ns, w hereas th ree  of th e  se ttlem en ts  
in  category  III a re  n o t  large enough to  be ran k ed  as tow ns. In  ca tegory  IV 
th e  proportion  of to w n s is only s lig h tly  higher th a n  50% , for 7 of th e  15 
in d u str ia l foci a re  n o t  tow ns a t all. F ina lly , as regards category  V, only  17 
of th e  63 m inor in d u s tr ia l w orking p laces are  tow ns. T he uneven industria l 
developm ent of th e s e  tow ns can be  easily  recognized, if we consider th a t  2 
of th e  17 tow ns (V eszprém , Szekszárd) a re  co u n ty  sea ts , w hile 13 of th e m  are 
ad m in is tra tiv e  c en tre s  of m unicipal d is tric ts . On acco u n t of the  tow n s ta tu s  
an d  th e  cen tral fu n c tio n s  of th e  15 se ttlem en ts , th e y  ough t to  be a t  least 
in d u str ia l foci o r m o d era te ly  developed  in d u stria l cen tres.
T he industria l fu n c tio n  of m an y  H u n g a rian  tow ns is insign ifican t; 13 of 
th e  63 tow ns a re  so low  in  in d u str ia l p rodu c tio n  as n o t to  satisfy  th e  c rite ria  
of an  industria l se ttle m e n t.
T he d is trib u tio n  of th e  106 in d u s tr ia l se ttlem en ts  by  categories, an d  th e  
percen tage  ra tios of th e  ind iv idual categories to  th e  to ta l of em ployees in 
each  particu la r in d u s tr ia l branch , a re  show n in T ab le  II.
I t  can  be seen fro m  th is tab le  t h a t  th e  106 se ttlem en ts  com prise 91.8%  
of th e  to ta l em ployees engaged in  H u n g a ry ’s m an u fac tu rin g  in d u stry . T heir 
sh are  of the  m ain  sec to rs (iron, stee l and  m etal p rod u c tio n , m echanical and 
precision  eng ineering , tex tile  in d u s try )  is above 9 5 % . Som ew hat sm aller is 
th e  percentage in  m in in g  and th e  food in d u stry . A b o u t %  of th e  em ployees 
of th e  building m a te r ia l in d u stry  a re  w orking in  se ttlem en ts , m ainly  b rick ­
w orks, quarries, g ra v e l pits, etc., w h ere  th e  n u m b er of industria l labourers is 
less th a n  1,000.
T he high degree of co n cen tra tion  of H u n g a ry ’s m an u fac tu rin g  in d u s try  is 
ev idenced by th e  f a c t  th a t  B u d ap est, together w ith  th e  15 highly developed 
in d u str ia l cen tres, em ploys m ore th a n  80 %  of th e  w orkers in  th e  iron , steel 
an d  m etal p ro d u c tio n , m echanical a n d  precision engineering, w ood-w orking, 
p a p e r  m an u fac tu re , p rin tin g  and  o th e r  industries, an d  ju s t short of 80%  of 
th e  em ployees of th e  tex tile  in d u s try . The m inor in d ustria l se ttlem en ts  
p a rtic ip a te  chiefly  in  ex trac tiv e  in d u s try  or in  basic  m aterial p roduction .
A fte r ex am in a tio n  of th e  sec to ra l s tru c tu re  of th e  above 106 in d u stria l 
se ttlem en ts  we m a y  draw  th e  follow ing general conclusions:
(1) In d u stria l se ttlem en ts  h av in g  m an y  or severa l industria l b ranches 
a re  re la tive ly  few, a n d  th e  in d u s try  of m ost se ttlem en ts  is highly specialized.
(2) The se ttle m e n ts  w ith  tw o or m ore  in d u stria l b ran ch es are characterized , 
as a rule, by a co m b in a tio n  or ju x ta p o s itio n  of b ranches belonging e ither
T a b l e  II














































































































































































Í. Complex and strikingly
developed industrial centre i 0.2 31.3 70.5 72.3 24.3 31.8 26.3 54.9 46.0 64.9 31.8 70.1 45.2
II. Highly developed industrial
centres .................................. 15 34.1 54.3 12.6 12.0 20.3 18.5 30.7 22.8 18.5 17.2 18.5 11.1 22.3
111. Moderately developed in-
dustrial centres ................. 12 17.5 5.9 6.4 4.0 8.7 9.1 17.7 8.1 1.0 2.3 9.1 5.7 8.6
IV. Industrial foci ................... 15 8.7 4.6 2.3 2.4 4.5 12.0 5.0 3.8 14.9 3.1 12.0 2.5 5.4
V. Minor industrial p laces.. 63 30.5 3.1 3.2 9.1 10.6 13.9 9.4 7.0 11.3 6.4 13.9 7.9 10.3





















to  th e  heavy  in d u s try  or to  th e  lig h t and  food  industries. C onsequently , 
in  som e se ttle m e n ts  it  is m ale  lab o u r, while in  o thers it is fem ale labour, 
th a t  is re la ted  to  th e  problem  of em ploym ent.
(3) As a ru le , o n e  pa rticu la r in d u str ia l b ra n c h  occupies 50 to  60%  of all 
in d u stria l w orkers, even in  th o se  re la tive ly  populous cen tra l settlem ents 
(categories II, I I I ,  IV) w here in d u s try  is being conducted  in  a m ultisectoral 
s tru c tu re . In  o th e r  w ords, th e  m an u fac tu rin g  in d u s try  of a se ttlem en t like 
th ese  centres is reg a rd ed  as specialized , desp ite  its  m ultisectoral s tru c tu re .
Of th e  106 H u n g a ria n  se ttle m e n ts  ranked  as indu stria l, 40 h av e  an uni- 
sec to ra l s tru c tu re , 16 are  b isec to ra l, and  16 a re  trisectoral.*
Of the  40 u n isec to ra l in d u s tr ia l se ttlem en ts , 25 are m in ing  localities, 
6 co n stitu te  c en tre s  of th e  food in d u s try , and  3 a re  centres of m echanical o r 
precision eng ineering .
In  m ost of th e  hi- or trisec to ra l se ttlem en ts  m in ing  or food -industry  rep re­
sen ts  th e  basic  in d u s tr ia l b ran ch . The first is com m only associated  w ith  
o th e r branches of h eav y  in d u s try , w hile th e  second  relates to  o th e r  branches 
of lig h t in d u stry . T h ere  are re la tiv e ly  few se ttlem en ts  w here h eav y  and ligh t 
industries a re  p ro p o rtio n a lly  coupled .
If we a t te m p t  to  assess th e  degree of co m p lex ity  by  th e  n u m b er of th e  
b ranches p resen t, w e  find th e  in d u s tr ia l d eve lopm en t of th e  in d iv id u a l se ttle ­
m en ts  to  be m ore  o r  less d irec tly  p roportional to  th e  degree of com plexity . 
T he only s e tt le m e n t in H u n g a ry  in  w hich all of th e  12 chief branches are 
p resen t, is th e  c a p ita l, B udapest . T hen th e  o rd e r of succession is as follows 
(coun ty  seats a re  in  italics):
11 branches: Pécs, Szeged, Székesfehérvár
10 ,, M iskolc, Debrecen
9 ,, Győr, Szombathely, Kaposvár, Kecskemét, H ódm ezővásárhely
8 ,, D u n aú jv áro s , Szolnok, Békéscsaba, Vác, Nyíregyháza, Szek-
szárd
7 ,, Tatabánya, Salgótarján, S op ron , N agykanizsa, Dorog, Zala­
egerszeg, Eger, Cegléd.
I t  is ch a rac te ris tic  th a t  18 of th e  19 co u n ty  sea ts  of H u n g ary  have a p ro ­
m inen t m u ltisec to ra l s tru c tu re , w h ich  m ay be explained , in  th e  la s t  analysis, 
b y  th e  cen tral fu n c tio n s of th e se  tow ns. As a re su lt of th is, even  Szekszárd, 
g iv ing  em p lo y m en t to  h a rd ly  1,500 in d u stria l w orkers, becom es a m u lti­
sectoral in d u s tr ia l se ttlem en t. I t  is w orthy  of m en tion  th a t  D unaú jváros, 
w hich is 15 y ea rs  old, has also developed in to  a m ultisectoral se ttlem en t.
Grouping o f the industrial settlements into economic regions
The g rouping  of th e  in d u s tr ia l se ttlem en ts in to  economic d is tric ts  shows 
th e  following p a t te r n  (Table I I I  a n d  Figs. 1, 2):
The Central Industria l Region lies in  the  com m unication  an d  consum ption 
focus of various regions, and  in  n ea r p ro x im ity  to  sources of rawr industrial
* The term  “ unisectoral” or “ bisectora l” refers to  settlem ents where th e  proportion of 
one industrial branch, or tlie aggregate proportion of tw o branches, respectively, exceeds 
90% ; while “ trisec to ra l” refers to those where the aggregate proportion of three industrial 
branches is at least 80% .
1 =  Complex and s trik ing ly  developed industrial centre (Budapest); 2 =  developed industria l centres; 3 =  
=  moderately developed industrial centres; 4 =  industrial foci; 5 =  m inor industrial places; 6 =  proportion 
of the industrial com m uters; 7 =  frontier
F i g . 1. Centres o f  th e  m anufac tu rin g  and  m ining i n d u s t r y  in  H u n g a ry
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an d  build ing  m ateria ls. I ts  in d u stria l se ttlem en ts  are only %  ° f  th e  to ta l 
in H u n g a ry  b u t em ploy m ore th a n  5 5%  of to ta l in d u stria l lab o u r in  th e  sam e 
categories. S trik in g  is B u d ap est’s ap p ro x im a te ly  half-a-m illion  industria l 
em ployees (nearly half of th e  to ta l em ployees in  all th e  H u n g a rian  industria l 
se ttlem en ts). In  th e  re s t of th e  in d u str ia l se ttlem en ts  of the  C en tra l In d u stria l 
R egion , however, th e  n um ber of em ployees p er se ttlem en t averages about 
3 th o u san d . I t  appears from  T able I I I  th a t  th e  C entral In d u s tr ia l Region 
has a  s trik ing  p ro p o rtio n  of th e  processing in d u s try  (engineering, chem ical, 
te x tile  industries, etc .). A t th e  sam e tim e , B u d ap est also m a in ta in s  a highly 
developed  basic m a te ria l in d u s try ; e.g. i t  em ploys nearly  o n e -th ird  of th e  
to ta l  of labour in  iron , steel and  m etal p roduc tion , although th is  dem ands 
th e  tra n sp o r t  of im m ense am ounts of raw  m ate ria ls  a t h igh fre ig h t costs. 
T he C en tra l Region, a p a r t  from  B u dapest, is characterized  p rim arily  by 
m in ing  (Dorog and  surroundings) and  basic m a te ria l p ro d u c tio n  (D unaú j­
város). The food in d u s try  of th e  D an u b e—T isza M idregion (Cegléd, N agy­
kőrös) is also volum inous. In  th e  im m ed ia te  neighbourhood of th e  capital, 
how ever, th e  processing in d u s try  rep resen ts th e  m ain and  charac teristic  
b ranches.
T he long-term  plans will resu lt in  fu r th e r  developm ent of th e  com plex 
c h a ra c te r  of the  C en tra l In d u stria l R egion. I ts  processing in d u s try  (engineer­
ing, chem ical, ligh t and  food industries) is p lan n ed  for com bination  w ith  an 
in d ep en d en t power basis: a therm o-electric  pow er p lan t and  an  oil refinery 
o p era ted  on petro leum  piped from  th e  S ov ie t U nion. Also th e  basic  m aterial 
p ro d u c tio n  will becom e augm ented . R ecen tly , th e  p lan t u n its  of th e  D anube 
C em ent and  Lim e W orks have  developed a v e ry  high p ro d u c tiv ity  ra te .
T he problem s of th e  m an u fac tu rin g  in d u s try  of B udapest a re  com plicated  
an d  dem and  p a rticu la r  a tte n tio n . H ere th e  ra p id  g row th  of p o p u la tio n  m ust 
be checked, and th e  abn o rm al co n cen tra tion  of th e  m an u fac tu rin g  in d u stry  
has to  be  progressively reduced . A t th e  sam e tim e , we have  to  ensure the  
m ax im um  developm ent of na tio n a l m an u fac tu rin g  in d u stry  w ith  th e  least 
possib le investm en ts. T he recen t p a s t has show n th a t  this can  be  achieved 
m ost econom ically n o t b y  erecting  new p lan ts , b u t by  reco n stru c tin g , enlarg­
ing , e tc . th e  existing  ones. This is th e  reason  w h y  so m uch s tre ss  has been 
p laced  upon th e  reco n stru c tio n  of th e  ex isting  p lan ts  of th e  c ap ita l, which, 
in  tu rn , checked th e  ra te  of in d u stria l deve lopm en t in  the  rest of th e  country . 
To ach ieve the  r ig h t p roportions is becom ing now adays one of th e  m ost 
im p o r ta n t points of long -term  p lanning . The in d u stria l p lan ts  of B udapest 
are  to  be m odernized b y  au to m atiza tio n , so th a t  th e  labour dem ands of its  fac ■ 
tories m ay  be reduced to  a m inim um . So th e  ra tio  of B udapest to  to ta l  national 
p roduc ts will increase in  th e  n ear fu tu re , if on ly  to  a slight e x te n t, b u t at 
th e  sam e tim e its  dem and  for lab o u r w ill becom e su b stan tia lly  low er th a n  
th a t  of th e  country-side.
T he h ighly  developed  areas of th e  Northern Industrial Region can  be 
m ost c learly  delim ited . I ts  m ajor in d u stria l se ttlem en ts  are co n cen tra ted  in 
tw o  be lts : 28 in d u stria l se ttlem en ts  engage 14%  of th e  in d u str ia l em ployees 
of th e  coun try . The predom inance of heav y  in d u s try  is well illu s tra te d  by 
th e  fac t th a t  nearly  %  of th e  labourers of th e  28 in d u stria l se ttlem en ts  are 
m iners, m etal-w orkers, o r w orkers in  th e  engineering in dustry . E lec tric  power
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I. Budapest 1 a 0.2 31.6 74.5 72.5 35.7 69.6
b 0.2 5.3 35.1 7.9 3.7 5.8
II. Central Industrial 19 a 10.7 7.9 6.5 5.1 11.8 10.1
Region (exclud- b 21.6 9.7 22.7 4.0 9.1 6.2
ing Budapest)
III. N orthern (or 28 a 33.7 48.3 6.9 5.0 13.6 5.1
Borsod) Indus- b 32.8 28.6 11.5 1.9 5.1 1.4
tria l Region
IV. Middle-Trans- 22 a 33.2 9.1 2.0 1.2 12.4 6.5
danubian Econ- b 53.0 8.9 5.5 0.7 7.5 3.2
omic Region
V. Southern-Trans- 13 a 21.3 — 0.8 3.1 10.3 2.6
danubian Econ- b 45.0 — 2.8 2.6 8.3 1.7
omic Region
VJ. L ittle  Plain 8 a — 2.9 3.7 5.0 4.4 1.6
b — 4.3 15.1 4.8 4.0 1.2
VII. South-eastern 11 a — 0.2 1.7 6.1 8.8 1.0
G reat Plain Econ- b — 0.4 7.7 6.2 8.7 0.8
omic D istrict
VIII. Middle and 4 a 0.9 — 3.9 2.0 3.0 3.5
N orthern Tisza b 3.7 — 25.6 3.0 4.4 4.1
Economic Dis-
tr ic t
Total: 100 a 100 100 100 100 100 100
b 13.7 8.3 23.4 5.4 1
1
5.2 4.2
a =  ratios of the individual industria l branches of th e  d istric t to the to ta l of H ungary 
b =  sectoral s truc tu re  of th e  m anufacturing  in d u s try  of the d istrict
p ro d u c tio n , bu ild ing  m ateria l in d u s try , and food in d u s try  in th e  low land 
fringes of the  reg ion  are  also im p o r ta n t.
T he in d u stria l se ttlem en ts  here  a re  characterized , first of all, b y  a high 
degree of specialization ; e.g. H a tv a n  and  Szerencs b y  food-processing, Tisza- 
p a lk o n y a  b y  pow er p rodu c tio n  an d  Ó zd by  siderurgy. T here are 14 exclusively  
m in ing  se ttlem en ts . Of th ree  c o u n ty  seats (M iskolc, S a lg ó ta rján , Eger), 
on ly  E ger exh ib its a m u ltisec to ra l p a tte rn . In  M iskolc i t  is m eta llu rg y  and  
m ach ine  p roduc tion , w hile in S a lg ó ta r já n  m eta llu rgy  coupled w ith  bu ild ing  
m ateria l p roduction  (glass in d u stry ) th a t  give em ploym ent to  70% , i.e. 
5 6 %  of th e  w orkers of th e  tow ns. In  addition , coal-m ining is im p o rta n t 
a t  b o th  places. T he sole iron-ore m ine  of H u n g a ry  is in  th is region.
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29.5 57.6 50.7 67.9 39.5 72.4 90.7 49.6
2.2 18.0 2.9 6.9 8.0 3.0 1.0 too
G.8 4.7 — 2.5 6.6 1.3 — 6.8 Budapest
3.8 10.8 — 1.9 9.8 0.4 — 100
23.8 0.9 _ 3.4 13.6 3.0 _ 14.0 Miskolc6.4 0.9 — 1.2 9.8 0.4 — 100
14.1 2.9 2.1 4.4 4.0 5.5 8.8 8.6 Székesfehér-
6.1 5.1 0.7 2.6 4.8 1.3 0.6 100 vár
9.0 4.3 12.1 4.6 8.9 3.5 _ 6.4 Pécs
5.2 10.4 5.3 3.7 13.9 1.1 — 100
5.9 17.1 10.4 3.2 6.2 2.5 0.5 5.7 Győr
3.8 46.8 5.1 2.9 11.1 0.9 0.0 100
4.1 10.6 6.7 7.9 13.9 10.3 — 5.3 Szeged
2.9 31.5 3.6 7.6 26.6 4.0 — 100
6.8 1.9 18.0 6.1 7.3 1.5 _ 3.6 Debrecen


















=  892.161 
employees
T he long-term  in d u s tr ia l developm ent of th e  region is p lanned  to  proceed 
in  tw o  directions: on th e  one h a n d , th e  engineering in d u s try  based  on th e  
ex tra c tiv e  and  basic  m ateria l in d u stries, and  th e  chem ical in d u s try  and 
elec tric  pow er p ro d u c tio n  based on coal and  im p o rted  n a tu ra l gas, are  to  
be fu r th e r  developed; on th e  o th e r hand , th e  lig h t in d u stry  (especially the  
te x tile  in d ustry ) w hich  is still underdeveloped  w ill have to  be ex p an d ed  in 
o rder to  prov ide em ploym ent fo r th e  fem ale residen ts, who req u ire  work.
T he energy s tru c tu re  of the  d is tr ic t will also change. The gas p ipe-line will 
be ex tended  to  Ó zd, so th a t  th e  B orsod Chem ical Com bine and  th e  B eren te  
C hem ical W orks m ay  also be fed b y  n a tu ra l gas. B y  these m easures, great 
am o u n ts  of coal will be released fo r o ther purposes. F rom  th e  p o in t of view
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of long-term  in d u s tr ia l  deve lopm en t, i t  is th e  b e lt of th e  Tisza th a t  m ay 
be  reckoned w ith , as only th is  a rea  is su itab le  fo r locating  in d u s tr ia l p lants 
of high w a te r consum ption .
The M iddle-Transdanubian Economic Region is th e  richest in  m ineral 
resources (b au x ite , m anganese, kao lin , b en to n ite , fireclay, lim estone) in  
H u n g ary . A ccord ing ly , in  its 22 in d u str ia l se ttlem en ts  m ore th a n  half of the  
labourers are  m iners. Eocene b ro w n  coal is m ined  a t T a ta b á n y a  and  its 
environs, and  lig n ite s  of good q u a li ty  a t  V á rp a lo ta  and  its neighbourhood. 
Coal is ex p lo ited  a t  A jka, b a u x ite  in  its  neighbourhood , while along th e  
Y ugoslav  fro n tie r  oil is being p ro d u c ted .
M etallurgy of non-ferrous m e ta ls , nam ely  a lu m in iu m  p roduction , will be 
developed here  in  i ts  full v e rtic a lity  in  th e  near fu tu re . The b a u x ite  supplied 
from  th e  m ines is sm elted  in to  a lu m in a  a t A jka  an d  A lm ásfüzitő; alum ina 
is tre a te d  in  th e  fu rn aces  of A jk a , T a ta b á n y a  an d  A lm ásfüzitő , w hich yield 
a lum in ium  ing o ts ; th e  ingots a re  converted  in to  ro lled  stock b y  th e  Székes- 
feh é rv á r L igh t M eta l W orks, w h ich  was recen tly  opened.
E lectric  pow er p ro d u c tio n  is a lso  significant in  th is  d istric t. T he th erm o ­
electric  pow er s ta tio n s , fueled b y  local energy p roducers (T a tab án y a, V ár­
p a lo ta , A jka, O rosz lány ), p a rtly  fill th e  local needs fo r energy (chiefly alum ina 
an d  alum inium  p ro d u c tio n ), an d  p a r tly  m eet th e  increasing energy-dem ands 
of th e  C entral In d u s tr ia l R egion.
T he chem ical in d u s try  of th e  reg ion  has tw o aspects. Fertilizers an d  dyestuffs 
a re  tu rn ed  o u t, b a sed  on b row n  coal and lig n ite  resources, a t  V árpalo ta , 
w hile a t A lm ásfüzitő  and  a t th e  neighbouring  S zőny  th ere  are oil refineries 
for th e  oil p iped  in  from  sou th  Z ala .
T he build ing  m a te r ia l p ro d u c tio n  of th e  d is tr ic t is of national im portance . 
A t T a tab án y a , cem en t is p ro d u c te d , w hile in  th e  B ala to n  H igh land  con­
siderab le  q u a rry  o p era tio n  is c a rr ie d  on. The po rcela in  fac to ry  of H erend 
has a good re p u ta tio n  in  E urope.
L igh t and food in d u stries  are  underdeveloped  as com pared  to  th e  national 
s ta n d a rd .
T he in d u stria l se ttlem en ts  of th is  economic reg ion , as a rule, show  either 
un isecto ral, or b isec to ra l s tru c tu re . O nly th e  th re e  coun ty  sea ts (Székes- 
fehérvár, V eszprém , • Zalaegerszeg) are  rem ark ab le  for th e ir  com plexity . 
As regards T a ta b á n y a , despite  i ts  seven  branches of m an u fac tu rin g  in d u stry , 
it is ranked  am ong  th e  specialized se ttlem en ts , for 73 %  of its ac tiv e  inhab i­
ta n ts  are em ployed  in  coal-m ines.
M idd le-T ransdanub ia  is d ev e lop ing  m u ltila te ra lly . I ts  grow ing electric 
pow er o u tp u t (O roszlány , A jka) w ill p rom ote  th e  developm ent of bau x ite  
m ining, a lum ina  p rodu c tio n  an d  a lum inium  m eta llu rg y . The oil-refining 
cap ac ity  of th e  reg ion  also increases and  so does th e  production  of nitrogenous 
an d  p h o spha te  fe rtilizers. R ecen tly  a lig h t m etal p la n t  s ta r te d  to  w ork  a t Szé­
kesfehérvár.
In  th e  South-Transdanubian Economic Region coal-m ining is th e  leading 
in d u stria l b ran ch , 4 5 %  of th e  la b o u r  of the  13 se ttlem en ts  are  m iners, and  
m in ing  is th e  m a in  b ran ch  in  th re e  (Pécs, K om ló, H idas) of them . T he Ju rassic  
h a rd  coal of th e  M ecsek is th e  b e s t q u a lity  coal in  H ungary . In  p a rt, it  is 
su itab le  for coking, too.
Fig. 2. D istribution of the major centres of H ungary’s m anufacturing industry  according 
to  economic d istricts
1 =3 mining; 2 =  iron, s teel and metal p roduction; 3 =  engineering an d  m etal-working; 4 =  precision engineering; 
5 =  building m aterial in d u s try ; G =  chemical industry ; 7 =  electric  pow er production; 8 =  textile industry ; 
9 =  food industry; 10 =  wood-working, paper m anufacture and p rin tin g ; 11 =  leather-processing, shoemaking, 
fur-dressing; 12 =  m ultisectoral industrial centre ; 13 =  boundaries of economic d istric ts : I =  Budapest; II «= 
=  Central Industrial D istric t; III =  N orthern (or Borsod) In d u s tria l D istrict; IV =  M iddle-Transdanubian 
Economic District; V =  Southern-Transdanubian Economic D istric t; VI =  Little P la in ; VII =  South-eastern 
G reat Plain; VIII =  M iddle and Northern Tisza D istrict; 14 =  fron tier;
13
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In  S ou th -T ran sd an u b ia  1/ a of the  em ployees a re  w orking in  th e  factories 
an d  w orkshops of lig h t an d  food industries.
Of th e  13 in d u stria l se ttlem en ts, on ly  th e  m an u fac tu rin g  industries of 
S zekszárd  and B aja  show som e com plex fea tu res . F u rth e r  in d u stria liza tio n  
of b o th  tow ns is one of th e  objectives of lon g -te rm  plans. T he industria l and  
u rb a n  developm ent of Pécs should be p ro m o ted  by  in d u s tr ia l processing 
branches.
T he Little P lain  Region is poor in m inera l resources, b u t  its  ag ricu ltu ra l 
raw  m ateria ls are  considerable. I ts  in d u s try  is located  p a r t ly  along th e  
D anube, p a r tly  along th e  w estern  fron tier, an d  has favourab le  conditions for 
com m unication  and  tra n sp o r t, because th e  ra ilroad  and  pub lic  road ru n  
para lle l to  th e  w a te r w ay  from  B udapest up  to  G yőr an d  th e re  b ranch  
off to  form  a dense ne tw ork  in  the  region.
A ccording to  th e  lon g -te rm  plans, engineering , ligh t an d  food industries 
will be g rea tly  am plified.
T he m anufac tu ring  in d u s try  of the  L ittle  P la in  region is charac terized  by  
th e  largest tex tile  in d u s try  n e x t to  B udapest. T here are  8 in d u s tr ia l se ttlem ents 
w ith  over one th o u san d  em ployees. Kőszeg alone accounts fo r m ore th a n  80% , 
Sopron  and  P áp a  for m ore  th a n  60% , S z e n tg o tth á rd  fo r m ore th a n  50 %  
and  G yőr and  M osonm agyaróvár for o n e-th ird  of th e  in d u stria l labourers of 
each of these  tow n, w here  th e  co tton , wool, linen  and silk industries are  
im p o rta n t. In  c o n tra s t to  th e  o ther cen tres of th e  tex tile  in d u s try , a p a r t  
from  B udapest, th e  tex tile  in d u stry  here is ch aracterized  b y  an  in trareg ional 
v e rtic a lity  of th e  en terprises.
Second in  im p o rtan ce  is th e  m echanical an d  precision engineering  of th e  
region, accoun ting  fo r ab o u t 20%  of th e  em ployees. T he m o st im p o rta n t 
cen tres of th e  engineering in d u s try  are G yőr, S zom bathely , M osonm agyaróvár 
and  S zen tg o tth á rd . T he agricu ltu ra l m ach in ery  factories fo rm erly  satisfied  
m ain ly  th e  requ irem ents of th e  L ittle  P la in , now they  are  m eeting  n a tio n ­
w ide dem ands.
Of th e  o ther branches, th e  shoe in d u s try  and  alum ina p roduction  are  
im p o rta n t.
T he five economic regions discussed so fa r  are  characterized , f irs t of all, 
by  a highly  developed in d u s try , though in  ce rta in  regions (e.g. in  th e  L ittle  
P lain) th e  level of ag ricu ltu re  greatly  su rpasses th e  na tio n a l average. The 
significance of th e  tw o low land  regions (S o u th -easte rn  G rea t P la in  and M iddle 
and  U pper Tisza R egion) still rests w ith  ag ricu ltu re . T heir m an u fac tu re  is 
dom ina ted  by  th e  food in d u s try  which is closely in te rconnec ted  w ith  ag ri­
cu ltu ra l p roduction ; and , to  a lesser degree, b y  th e  tex tile  in d u s try  w hich 
processes local raw  m ateria ls . Engineering cam e to  im portance  only  after th e  
L iberation .
A favourab le  physical condition  for lo n g -te rm  industria l developm ent is 
supplied  by  th e  deep subsu rface  s tra ta  of th e  G re a t P lain, from  w hich come 
H u n g a ry ’s biggest supp ly  of n a tu ra l gas, th e  basis of p roduction  of fertilizers 
and  sy n th e tic  m ateria ls  and  supplies for g lass-p lan ts . Raw  m ate ria ls  im ported  
m ain ly  from  th e  Sov iet U nion  are a llo tted  to  th ese  areas, b u t  som e regions 
s itu a te d  close to  th e  pow er sources of th e  M ecsek and  th e  n o rth e rn  M ountains 
g e t th e  raw  m ateria l from  there . The s tead ily  in tensify ing  ag ricu ltu re  will
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supply  raw  p ro d u c ts  fo r th e  develop ing  branches of th e  food processing 
in d u stry . T he belts of th e  D an u b e  a n d  th e  Tisza a re  b est for in ten siv e ly  
w ater consum m ing p la n ts . Also, fav o u rab le  tra n sp o rt facilities are  supp lied  
by these  tw o n av igab le  rivers.
The sec to ra l s tru c tu re  of th e  11 in d u s tr ia l se ttlem en ts  of th e  South-eastern 
Great P lain  c learly  re flec ts  th e  econom y of th e  reg ion . In  fac t, th e  m ost 
charac teristic  b ran ch  is th e  food in d u s try , though  te x tile  absorbs so m ew hat 
more lab o u r. A bout %  of th e  w orkers of th e  d is tr ic t a re  em ployed in  these  
two b ranches.
Most of th e  eng ineering  p lan ts  w ere  estab lished  in  th e  course of th e  firs t 
F ive-Y ear P lan .
The m an u fac tu rin g  in d u s try  of all th re e  coun ty  sea ts  (Szeged, K ecskem ét, 
Békéscsaba) shows som e com plex  fea tu res , h u t m ost s tr ik in g  is the  co m p lex ity  
of H ódm ezővásárhely , a co u n ty  se a t form erly. T he chief problem  of th e  
industria l se ttlem en ts  of th e  S o u th -e a s te rn  G rea t P la in  is the em p lo y m en t 
of m ale lab o u r w hich is increasing  from  y e a r to  year. T h e  plans for in d u s tr ia li­
zation  m ay  som ew hat re lieve  th e  prob lem s of re s tra tif ic a tio n .
A ccording to  th e  p re lim in a ry  p lans, Szeged will becom e the cen tre  of a 
m odern m ajo r d is tr ic t. H e a v y -in d u s try  p lan ts, m o stly  lab o u r-in ten siv e  
branches w ith  l i ttle  d em an d  for raw  a n d  basic m a te ria ls , will be lo ca ted  in  
this c ity , w hich, how ever, in  th e  n e x t decades will be  developed in to  a cen tre  
of th e  chem ical in d u s try , m ostly  w ate r-in ten siv e  chem ical works.
The M iddle and Northern Tisza Region is in d u stria lly  th e  least developed  
in  H u n g ary . I t  suffices to  m en tion  th a t  only  four se ttlem en ts  can  be ran k ed  
as in d u str ia l. T hree of th e m  (D ebrecen, Szolnok, N yíregyháza) are  co u n ty  
seats along th e  ra ilw ay  lin e  Z áh o n y — B udapest. T he in d u stria l c h a ra c te r  
of th e  d is tr ic t is d e te rm in e d  by  food in d u s try  and , to  a sm aller e x te n t, by  
engineering.
The u n d erd ev e lo p m en t of in d u s try  in  th e  d is tr ic t is evidenced b y  th e  
num bers of in d u s tr ia l em ployees p er 1,000 in h a b ita n ts  on the  co u n ty  scale, 
as low as 58 for H a jd ú -B ih a r  an d  29 fo r S zabolcs-S zatm ár, in c o n tra s t to  
219 in  K om árom , 154 in  B orsod, 154 in  G yőr-Sopron, 137 in V eszprém  and  
108 even in  co u n ty  C songrád .
I t  is r a th e r  d ifficu lt to  accoun t for th is  m arked  underdevelopm ent. A lthough  
no energy p roducers (ex cep t n a tu ra l gas) exist in th e  region, th e  cond itions 
of com m unication , th e  h ig h  b ir th  ra te , th e  necessity  of raising  th e  s ta n d a rd  
of living dem and  a m ore  un ifo rm  d is tr ib u tio n  of th e  m an u fac tu rin g  in d u s try .
The trend of development
In  1960 th e  n u m b er of em ployees of all of H u n g a rian  in d u stry  (s ta te , 
co-operative and  p riv a te ) w as above 1 million. A ccording to  th e  decision  of 
th e  V U Ith  Congress of th e  H u n g a ria n  Socialist W orkers’ P a rty , H u n g a ry ’s 
na tional incom e is to  be  q u a d ru p le d  b y  1980; and  th e  p ro duc tion  of in d u s try  
is to  be  ra ised  by  4 0 0 % . T his can  be achieved, of course, by  increasing  p ro ­
d u c tiv ity , b u t th e  n u m b e r of th e  in d u s tr ia l em ployees will also be doub led  
by th a t  tim e , i.e. ab o u t 1 m illion  m ore labourers will h av e  to  be given em ploy-
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m ent. This large-scale developm ent will considerab ly  change th e  areal d is tr ib u ­
tion  and  specialization  of th e  regions an d  th e ir  se ttlem en ts . M ost of th e  
in d u stria l se ttlem en ts will lose th e ir  specialized ch a rac ter an d  develop in  th e  
d irection  of com plexity .
H u n g ary ’s in d ustria l se ttlem en ts  (chiefly th e  m inor ones) h av e  been b u ilt, 
as a ru le, on ex isting  raw  m ateria l and  fuel bases. Since no fu ndam en ta l 
changes are to  be expected  in  th e  geological exp lo ra tion  of H ungary , th e  
long-term  in d u stria l p lan n in g  has to  reckon  w ith  th e  ac tu a l lab o u r m ark e t 
(labour released from  agricu ltu re), the  possibilities fo r w a te r p roduction , th e  
conditions of com m unication  and  tran sp o rt.
E fficiency requires th a t  th e  long-term  p lans should  bring p rodu c tio n  nearer 
b o th  to  th e  raw -m ineral resources and  to  th e  m ark e t; and  th a t  th e  in d u stry  
of th e  areas should  be specialized by reg ional concen tra tio n . A t th e  sam e 
tim e, th e  econom ic p lanners m ust aim  a t  a com plex developm en t, so th a t  
reasonable co-operation  in  production  shou ld  resu lt.
In  conclusion, th e  in d u str ia l se ttlem ents of H u n g a ry  h av e  to  be developed 
according to  th e  following fu n d am en ta l p rincip les:
(1) The in d u stria l p reponderance  of B u d ap est m ust be  progressively 
ab a ted . (2) D evelopm ent m u st be focused on th e  m an u fac tu rin g  in d u stry  of 
p o ten tia l antipoles of B u d ap est (Miskolc, D ebrecen , Szeged, Pécs, G yőr). 
(3) F o r th e  sake  of a feasib le co n cen tra tion  of inv estm en ts , a reasonable 
developm ent of th e  in d u stria l se ttlem ents w ith  m ore th a n  3,000 em ployees 
(highly and  m odera te ly  developed centres) m u s t be  effec tuated . (4) In d u stria l 
enterprises h av e  to  be lo ca ted  in  th e  se ttle m e n ts  ran k ed  as ag ricu ltu ra l 
tow ns in  th e  G rea t P la in  areas of th e  c o u n try  (m arket- an d  H ajdú-tow ns),*  
in  o rd er to  achieve a m ore even d is trib u tio n  of in d u stry .
* Six towns of H ajdú-B ihar county where the “ H ajdú” warriors settled  down in the 
17th century.
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A JK A —T H E  B A U X IT E  AND A LU M IN IU M  TO W N  OE H U N G A R Y
(OUTLINE OF ECONOMIC G EO G R A PH Y , SETTLEM EN T AND POPULATION)
by GYÖRGY MARKOS
A jka— H u n g a ry ’s y o u n g est to w n , acq u ired  a tow n s ta tu s  in  1959.
A h u n d re d  years ago i t  w as one of th o se  sm all villages occurring b y  th e  
score in  th e  B akony M ts. I t s  p o p u la tio n , subsisting  on  a m eagre ag ricu ltu re , 
did n o t possess m uch of th e  lan d , as i t  m ostly  belonged to  th e  la tifu n d ia  
ow ned b y  th e  bishop of V eszprém , th e  coun ts Zichy an d  o th e r  large landow ning  
fam ilies.
E ig h ty  years  ago, th e  ra ilw ay  line lin k in g  B u d ap est— S zom bathely— G rác 
reached  A jk a  village. A b o u t th e  sam e tim e, brow n coal deposits w ere d is­
covered in  th e  o u tsk ir ts  of th e  v illage. Soon A ustrian  cap ita l was in v ested , 
and th e  e x trac tio n  of coal began.
T h irty  y ea rs  ago, a b a u x ite  deposit of th e  best q u a lity , and  th e  la rg est in 
E urope, w as discovered in  th e  env irons of A jka.
T w enty  years ago th e  co n stru c tio n  of a com bine consisting  of a lu m in a  
w orks, an  alum in ium  fu rn ace  and  a therm o-electric  pow er p lan t w as begun.
Ten years  ago a ra p id  d ev e lopm en t of p roduction  s ta r te d  which resu lted  in  
A jka becom ing  a tow n b o th  de facto an d  de jure. A jka is now  th e  cen tre  of an  
area w ith  a rad ius of 15 to  20 km  — a new  industria l d is tr ic t grow n a ro u n d  
coal, b a u x ite  and m an g an ese  ore m ines: w ith  an electric  pow er s ta tio n , a lu ­
m inium  fu rnace , glass w orks, coal sep a ra to r, food an d  te lecom m unication  
w orkshop in  th e  tow n. So q u ite  an  aggregation , based  on m ineral raw  m a te ­
rials, pow er resources an d  processing p la n ts  has com e in to  being w ith in  such 
a small a rea  th a t  i t  is u n m a tc h e d  th e  w orld  over.
The geographical s i tu a tio n  of A jka  is physiograph ica lly  determ ined  b y  th e  
fac t th a t  i t  lies in  th e  c e n tre  of T ran sd an u b ia  and  along a tecton ic  fra c tu re  
of rough ly  east-w est d irec tion , crossing th e  B akony M ts, n o rth  of L ake 
B ala ton . A d m in is tra tiv e ly , th e  A jka  a rea  is ex tended  to  include th e  D evecser 
D istric t of C oun ty  V eszprém  an d  a few  villages of th e  neighbouring  d is tric ts . 
A p a rt from  th e  tow n  of A jk a  (w ith  15,000 in h a b ita n ts  in  1960 and  18,000 
in  1963), i t  com prises 50 localities w ith  a to ta l of 74,000 in h a b ita n ts  and  
covers a b o u t 925 k m 2 (F ig . 1).
D e te rm in a tiv e  elem ents of its  physiograph ica l env iro n m en t are  th e  geology 
and  m orphogenesis of th e  B ak o n y  M ts. T he m oun ta in  ran g e  is m ostly  m ade 
up of T riassic  lim estones a n d  do lom ites resting  on an  ancien t c ry sta llin e  
basem ent, b u t  considerab le  m asses of Ju ra ss ic  and  C retaceous rocks can  also 
be found  in  th e  area. T he coal seam s w ere form ed on th e  Triassic b o tto m  
of the  lagoons of th e  U p p e r C retaceous. T he ac tua lly  know n b au x ite  deposits, 
—num erous le n tic u la r  bodies of vario u s sizes— (Szőc, H alim ba, N yírád) 
w ere la id  dow n in T riassic  an d  p a r tly  L iassic sink-holes under th e  tro p ica l- 
sub trop ica l c lim ate  of th e  Low er an d  p a r t ly  U pper C retaceous. T he m an g a ­
nese ore deposits, ly ing  a t  a  d is tan ce  of only  8 km  from  A jka (Ú rk ú t), are
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supposed by  som e specialists to  have been form ed in  th e  M iddle Liassic, 
while o thers fav o u r th e  U p p e r Liassic.
The surface of th e  area  san k  and rose rep ea ted ly  in  th e  M esozoic and  T er­
tia ry , and m eanw hile i t  w as in tensively  fau lted . Like H u n g a ry  in  general.
Fig . 1. Sites of the Transdanubian coal and bauxite mines, alumina and aluminium plants
1 =s oil; 2 =  m ajor power station; 3 =  coal; 4 =  bauxite; 5 =  m anganese; 6 =  a lum ina works; 7 =  aluminium 
furnace; 8 =  alum inium  rolling mill; 9 =  m ajor towns
th e  B akony M ts are  charac terized  b y  a b lock-fau lted  s tru c tu re . In  fac t, 
th e  sou thern  B akony  is a rticu la ted  in to  blocks dissected b y  fau lt troughs 
and  in tensively  denuded  p la teau s. I t  follows from  th e  b lock -fau lted  s tru c tu re  
th a t  th e  coal seam s and th e  b au x ite  lenses are  also frag m en ted  by  fau lts .
A t th e  tu rn  of th e  P liocene an d  P leistocene clay  deposits of various q u a lity , 
su itab le  for p o tte ry , were form ed on th e  confines of V ároslőd, 5 km  far from
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A jka. E v idence  of P lio cen e  volcanism  is p resen t in  th e  fo rm  of som e b a sa lt 
cones an d  sheets.
The c lim ate  is s tro n g ly  influenced  b y  th e  fact th a t  th e  m ain  s trik e  of th e  
n o rth e rn  (or H igh) B ak o n y , em erging n o r th  of th e  D evecser tec ton ic  line, 
is norm al to  th e  p re d o m in a n t n o rth -w este rn  d irection  of winds. So th e  area  
is sheltered  from  th e  w inds, th ough  i t  lies a t  250 to  300 m  a. s. 1. high (9 to  
10 °C). T he area  is s i tu a te d  in  th e  ra in  shadow ; nevertheless th e  p rec ip ita tio n  
of 550 to  650 m m  a n n u a lly  corresponds to  th e  na tio n a l average, because th e  
secondary  M ed ite rran ean  rain fall m ax im u m  is m ore p ro m in en t here  th a n  in 
th e  o th e r areas of th e  co u n try . The p rec ip ita tio n s w hich  w ere sufficient for 
th e  fo rm atio n  of fo rests  a n d  for ag ricu ltu ra l p ro duc tion  in  th e  p ast, do n o t 
m eet th e  needs for in d u s tr ia l and  d rin k in g  w ater of th e  developing region. 
They qu ick ly  d isap p ear in  th e  haircracks an d  k a rs t la b y rin th s  of th e  lim estones 
and dolom ites.
Surface w a te r  s tre a m s a re  scarce. T h e  w a te r  regim e of th e  brooklets Csinger 
and T arn a  is ex trem ely  u n p red ic tab le , being en tire ly  dependen t on local 
p rec ip ita tions. Now th e  surface s tream s of the  A jk a  a rea  are p rac tica lly  
sewage w aters.
The k a rs t  w aters a re  a lw ays dangerous for bo th  coal an d  bau x ite  m ining, 
especially as ex p lo ita tio n  effected  below  th e  k a rs t w a te r  level in  m ost of th e  
shafts goes on p e n e tra tin g  deeper. T he m ines have been  com pletely  flooded 
by  k a rs t w a te r  severa l tim es. I t  has n o t  y e t been c learly  decided w hether, 
by  a fu r th e r  d ev e lo p m en t of m ining, req u irin g  th e  open ing  up of new shafts  
and a m a te ria l low ering  of th e  k a rs t w a te r  level, th e  w a te r  econom y of th e  
ad jacen t areas will n o t  be endangered  to  such a degree as to  jeopardize ag ri­
cu ltu ra l p ro d u c tio n  th e re . O n th e  o th e r  h an d , the  k a rs t w ate rs largely  c o n tr i­
b u te  to  th e  w a te r  su p p ly  of th e  in d u s tr ia l p lan ts  an d  th e  population . T he 
possibilities fo r ta p p in g  a rte s ian  w a te rs  a re  very  lim ited . As a partia l so lu tion , 
a w a te r  p ipe  has b een  b u ilt  to  convey  w a te r from  a profuse k a rs t sp ring  
(Lake T apo lca  near P á p a  a t  th e  n o rth e rn  fringes of th e  B akony) across th e  
m o un ta in  ran g e  to  A jk a .
The soil conditions are  n o t su itab le  fo r any  p ro fic ien t agricu ltu re . T he 
rendzina an d  podsol, as w ell as th e  b leached  and b row n  fo rest soils p reserved  
a t th e  sites of logged fo rests , are su b jec ted  to  con tinuous erosion.
N a tu ra l v e g e ta tio n  is encoun tered  on ly  in  th in  a n d  sca tte red  traces on 
pastures, em b an k m en ts , e tc . The fo rests  are  m anaged accord ing  to  scheduled  
plans. On th e  w arm er, so u th erly  slopes oak, in  the  h igher-sea ted  trac ts  beech 
predom inate , b u t in  tim e  th e  less ex igen t hornbeam  is like ly  to  su p p lan t b o th  
species.
In  th e  various s tag es  of h isto rica l developm ent, th e  above-discussed 
p roperties, cond itions an d  lim ita tio n s of th e  physico-geographical env iron ­
m ent w ere reac ted  u p o n  b y  th e  p o p u la tio n  in d ifferen t w ays. Till well in to  
the  1860’s, th e  m ax im u m  harnessing  of th e  n a tu ra l resources consisted, 
beside ex tensive  ag ricu ltu re , in  pig h o ld ing  based on m asting , also in  logging 
and charcoal- and lim e-bu rn ing . T he g re a t economic a n d  industria l upsw ing 
w hich took  place th ro u g h o u t E urope in  th e  la s t th ird  of th e  19th cen tu ry — re­
ferred to  as th e  Gründer]ahre in G e rm a n y — sta rted  a t  a b o u t th e  sam e tim e  
in  H u n g ary , too. W ith  th e  developm ent of th e  ra ilw ay  system , th e  needs
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for coal increased progressively , and  th is  in  tu rn  requ ired  th e  opening  u p  
of new coal mines. A jk a ’s firs t boom  also  s ta rted  w ith  coal m ining (F ig. 2).
The coal seams a t A jk a  w ere deposited  in  several phases in  th e  lagoons of 
th e  freshening  Cretaceous sea, under th e  trop ical-subtropical c lim ate  of th e  
U p p er C retaceous. This process b ro u g h t ab o u t seven seam s of d ifferen t faces
F i g . 2. Settlem ents, m ineral deposits and a rte ria l roads of the A jka area
1 =  exploited coal fields; 2 =  supposed coal fields; 3 =  b a u x ite ; 4 =  manganese; 5 =  arteria l roads; 6 =  roads 
7 =  railw ays; 8 =  settlem ents; 9 =  boundary of the  A jka d istric t
and  th icknesses, locally  50 to  60 cm, w h ile  a t  o ther places th e y  are  a b o u t 4 
or 5 m  th ick . P a rts  of th e m  lie below  th e  k a rs t w ater level. The th ickness 
of th e  coal seams to ta ls  16 to  20 m. T h e  seam s strike from  E  to  W  an d  dip  
from  N E  to S\V. T hey  a re  co n tinuously  broken by closely spaced fau lts . 
P rio r to  W orld  W ar I, th e  coal resources of th e  region h a d  been  e s tim a ted  a t 
only  1.5 m illion tons. H ow ever, in 1960 th e  to ta l am ount of p roved  an d  m ea­
sured  resources was fo u n d  to  be 80 m illion  tons.
A ltho u g h  th e  coals a t  A jk a  are m uch o lder th an  th e  E ocene and  O ligocene 
coals of th e  T a tab án y a  B asin  n o rth  of A jk a , th ey  are of a poorer q u a lity , 
since th e  geological cond itions had  been un favourab le  for th e ir  carbon iza tion . 
N evertheless, in  H u n g a ry  th e y  are reg a rd ed  as brow n coals of good q u a lity , 
w ith  a calorific value betw een  2600 a n d  3400. Their q u a lita tiv e  p a ram e te rs
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are , in ad d itio n , re la tiv e ly  low  ta r  and  ash  con ten ts. In  th e  early days, 
of course, on ly  th e  coals of best q u a lity  an d  h ighest calorific value w ere 
exploited.
A fter th e  seven ties of th e  la s t cen tu ry , fo u r shafts  w ere sunk  in  the  v alley  
of the  Csinger b rook . T hree  of th em  are s till a t  w ork to d a y  (Lower Csinger, 
U pper Csinger a n d  J ó k a i  m ines). D uring W o rld  W ar II, tw o  new shafts w ere  
la id  a t P a d ra g k ú t: H u n y a d i and  Táncsics. A t presen t, 8 shafts  are opera ting  
in  four m ines of th e  coal basin .
A t the  end of th e  la s t  c e n tu ry , annual p ro d u c tio n  w as only  45,000 to n s ; 
i t  reached 150,000 to n s  b y  th e  tim e  of W orld  W ar I and  m o un ted  to  700,000 
tons in th e  course  of W o rld  W ar II. L a te r  on, a fte r a tem p o ra ry  decline, 
i t  w ent up q u ick ly , p a r t ly  as a resu lt of new sh afts  being opened  up. In  1949, 
p roduction  reach ed  900,000 tons, and  in  1962 i t  exceeded 1.6 m illion 
tons.
A fter L ib e ra tio n , th e  n u m b e r of w orkers grew  a t  a sw ifter pace th a n  p ro ­
duction, ow ing to  th e  in tro d u c tio n  of th e  e igh t-hour sh if t in place of th e  
tw elve-hour sh ift. F ro m  1950 on, how ever, p rogressive m echan ization  resu lted  
in  a slower in c rea se  of la b o u r  as against th e  rise  of coal o u tp u t. A t p resen t, 
som e 5,000 persons a re  w ork ing  in  th e  collieries of th e  A jk a  area; 1,800 of 
th em  are u n d e rg ro u n d  w orkers. C om pared w ith  th e  o th e r m ines of H u n g ary , 
p ro d uc tiv ity  is fa ir; how ever, in  calorific v a lu e  i t  lags ra th e r  behind th e  
results cu rren t in  G erm an y  a n d  P oland . T he increase  in  p ro duc tion  is n a tu ra lly  
accom panied b y  a decline in  q u a lity , since n o t only  th e  b est seam s are w orked. 
This is no t a s ig n ifican t d raw b ack , as th e  eq u ip m en t of th e  power s ta tio n  
has been designed  fo r  fuel of low calorific va lue , and  th e  m ines are able to  
supply  th e  s ta t io n  w ith  u n lim ited  coal of sa tis fac to ry  q u a lity . The coal of 
higher q u a lity  is u sed  for o th e r  purposes, p a r tly  in  th e  area  of A jka, p a r tly  
in  o ther regions.
The coal-m in ing  o p era tio n s  — especially h a u la g e — w ere largely m echa­
nized after L ib e ra tio n . T he pick  was everyw here  rep laced  by  the  ch ipping  
ham m er, an d  ro o m  m in ing , w here possible, b y  regu lar longw all coal-w inning. 
M echanical c u tte rs  a re  used w here th e  te c to n ic  conditions a re  suitable. S ince, 
however, th e  seam s a re  in ten siv e ly  fau lted , n e ith e r th e  longw all system  n o r 
th e  cutters can  b e  app lied  everyw here. Coal is d raw n o u t a lm ost exclusively 
b y  conveyors an d  tr a n s p o r te d  from  th e  th re e  m ine heads by  th ree aeria l 
conveyors, re sp ec tiv e ly  4— 6 —8 km  long, to  th e  cen tra l sep a ra to r of A jka . 
This separa to r w as b u ilt  in  1954, close to  th e  biggest consum er, the  electric  
power sta tio n .
80%  of th e  coal e x tra c te d  is m ade use of b y  th e  pow er sta tion , 10%  b y  
local in d u stria l p la n ts ;  th e  re s t  is tra n sp o rte d  o u t of th e  a rea . Because of th e  
g rea t d istance of th e  coal seam s from  a n y  housing se ttlem en ts , a housing 
program m e w as deve loped  close to  th e  m ines in  th e  C singer Valley.
The b au x ite  d ep o sits  of th e  A jka  area w ere discovered before W orld W ar II , 
in  the  1930’s. As to  th e  size of th e  b a u x ite  resources, on ly  very  rough an d  
unreliable e s tim a tes  h ad  com e to  light before  L ibera tion , especially prior to  
W orld W ar II . B ecause  of th e  len ticu la r s tru c tu re  of th e  b au x ite  deposits, 
no reliable m e th o d  of e s tim a tio n  of th e ir  e x te n t can be applied , as in  the  case 
of coal seam s. A n ex ac t ap p ra isa l of th e  b a u x ite  resources is only possible
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b y  a scientific evaluation  of a dense ne tw ork  of sam pling po in ts. A nyw ay, 
th e  earlier far-fe tched  estim ates w ere d u e  no t to  th e  erro rs of specialists, 
h u t  ra th e r  to  th e  synd icates a tte m p tin g  to  use them  for specu lation  in  th e  
course of th e  a rm am en ts  drive  in  W orld  W ar II. A fter L ib e ra tio n , in v e s ti­
ga tions m ade b y  m eans of scientific an d  technical m ethods in d ica ted  lesser 
resources. T he techn ique  of ex p lo ra tio n  is ac tua lly  so ad v an ced  th a t  in  fu tu re  
no surprising  changes as to  th e  e stim a ted  size of th e  resources need be reckoned  
w ith .
The to ta l am o u n t of th e  proved  an d  m easured  b au x ite  reserves of H u n g a ry  
exceeds 120 m illion tons. T he A jka  a re a ’s share of th e  na tio n a l b a u x ite  
deposits is ab o u t 60 m illion tons, i.e. ap p ro x im ate ly  50%  of th e  to ta l  resources 
of H u n g a ry .
The A jk a  b a u x ite  deposits are  charac terized  by  a h igh  A120 3 c o n ten t, 
w hich, how ever, does no t d e te rm in e  th e  q u a lity  of th e  b a u x ite . The q u a lity  
is defined b y  th e  m odule w hich expresses th e  q u a n tita tiv e  ra tio  of A120 3 
to  S i0 2. This co n ten t is also high: to  be  specific, th e  p ercen tage  of th e  a lu m in a  
co n ten t is a t  least te n  tim es as h igh as th a t  of th e  silica c o n te n t, i.e. th e  v a lu e  
of th e  m odule is u sua lly  above 10. A d d itio n a l characteristics of th e  b au x ite s  
in  th e  environs of A jka  are  a h igh iro n  oxide (F e 0 2) c o n te n t of ab o u t 2 5 % , 
to g e th e r w ith  th e  com para tive ly  high proportions of t ita n iu m , v an ad iu m  and  
gallium  (Table I).
Table I
Composition of some H ungarian bauxite  types







Halim ba . . . . 4 3 .0 8 2.88 2 7 .7 9 1 .8 7 2 3 .3 7 6.2 6 2 .0 10.0
N y ir á d ......... 6 4 .5 9 0 .2 4 9 .3 7 1 .8 7 2 1 .9 3 4 .8 4 3 .5 4 1 .0 —
G á n t .................. 6 4 .9 0 0 .3 8 1 7 .6 4 3 .4 6 1 3 .5 4 0.8 8 .5 6 9 .2 —
M ajor b a u x ite  cen tres in  th e  environs of A jka are H a lim b a , Szőc and  
N y írád . Som e 40 lenses are  know n to  be s itu a te d  w ith in  a circle w ith  a rad iu s  
of 10 km , p a r tly  close to  th e  surface, p a r tly  a t  re la tiv e ly  shallow  d ep th s  
(40 to  60 m) w hich are accessible b y  inclined  adits. O nly  th e  deep-seated  
and  large lenses have  requ ired  th e  sink in g  of shafts. B etw een  1943 and  1962, 
23 m ines w ere opened up  in  th e  cen tra l a rea . A t p resen t fo u rteen  are  in  o p e ra ­
tion , th ree  of th em  being opencast. A new , large opencast m ine  is being d ev e­
loped  a t  K islőd, n o rth -ea s t of A jka .
Large-scale m echanization  is possib le  on ly  by  op en cast m ining. Since it  
is unfeasib le to  develop a sep a ra te  sh a f t or inclined a d it fo r each lens, th e  
co m para tive ly  close-spaced shafts  a re  connected  by  galleries, and b a u x ite  
is hau led  up  th ro u g h  a cen tra l ho isting  sh a ft.
Since L ib era tio n  th e  b au x ite  p ro d u c tio n  of H u n g ary  has been s tead ily  
increasing ; th e  co n trib u tio n  of th e  m ines in  th e  A jka a rea  to  th e  n a tio n a l 
o u tp u t  becom es m ore and  m ore considerab le , as show n in  T ab le  II.
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Table II
Bauxite ou tp u t and exports of H ungary  and of the  Ajka area (N yirád, Szőe, Halimba)
H ungary A jka area
Y ear O u tp u t Exports O utput Workers and employees






1949 561 326 143* 490*
1955 1241 554 550 1594
1956 892 376 470 1705
1957 907 467 461 1570
1958 1049 538 569 1664
1959 957 466 562 1643
1960 1190 499 724 1738
1961 1366 701 756 1663
1962 1473 719 855 1710




The tra n sp o r ta tio n  of th e  b a u x ite  e x tra c te d  raises p a r tic u la r  difficulties, 
despite  th e  fa c t th a t  th e  m ines a t  N y irád , fo r exam ple, lie  only 18 to  20 km  
aw ay from  th e  a lu m in a  w orks of A jka. In itia lly , b a u x ite  was conveyed b y  
aerial conveyors to  Z a la h a lá p , th e  n ex t ra ilw ay  s ta tio n , from  w here it w as 
tra n sp o rte d  b y  a long  ro u n d a b o u t h au l (86 km) to  th e  alum ina  works a t  
A jka. A fter L ib e ra tio n , a new  railw ay  line  w as la id  to  H alim ba, w here a 
cen tra l load ing  s ta tio n  was also  bu ilt; b u t  i t  w as n o t ex ten d ed  to  th e  m ines 
of N yirád , ly in g  fa r th e r  off b u t  hav ing  m ore  a b u n d a n t resources. This was 
d u e  in  p a r t  to  th e  rough  to p o g ra p h y , an d  p a r t ly  to  th e  sca tte red  s itu a tio n  
of th e  m ines. In  fac t, no m a t te r  w here th e  te rm in u s of th e  b ranch  line m ay  
be located , th e  b a u x ite  in  t r a n s p o r t  is b o u n d  to  be re lo ad ed  repeated ly . B u t 
un d er th e  p re se n t co n d itio n s, th e  need to  avo id  freq u en t reloadings seem s 
to  be ra th e r  pressing. T herefo re , th e  loads from  th e  m in e  are now carried  
b y  lorries o r d u m p ers  d ire c tly  to  th e  b a u x ite  sto re  of th e  a lum ina w orks 
of A jka. O nly  th e  sh ip m en ts  fo r o ther a lu m in a  w orks or fo r export are con­
veyed to  th e  load ing  s ta tio n s  a t  H alim ba, w here  th e  b au x ite s  of d ifferen t 
m odules are  m ixed , acco rd in g  to  th e  cu s to m er’s requ irem en ts. This w ay of 
tra n sp o rta tio n  can  by  no m eans be reg a rd ed  as a sa tis fac to ry  one. W hen 
th e  scheduled p lan  of d ev e lo p m en t is com pleted , an  a p p ro x im a te ly  ten fo ld  
increase of p ro d u c tio n  w o u ld  n ecessita te  to o  large a ro lling  stock, w hich, 
in  tu rn , w ould  o v erb u rd en  th e  roads. H ence, th e  on ly  p rac ticab le  solu tion  
is to  co n stru c t a su itab le  sy s te m  of aerial conveyors.
I t  was found  ab so lu te ly  n ecessa ry  to bu ild  housing  p ro jec ts  for th e  w orkers 
close to  th e  b a u x ite  m ines, ju s t  as was th e  case w ith  th e  collieries. The p resen t 
se ttlem en ts, sm all an d  sc a tte re d  as th e y  are, can  m eet th e  m ateria l and cu l­
tu ra l dem ands of th e  p o p u la tio n  only a t a v e ry  low s ta n d a rd . C onsequently , 
th e  tendency  is to  house th e  m iners in th e  cen tra l lo ca lity , i.e. in  A jka, p ro ­
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v id in g  a t  th e  sam e tim e  m odern  m eans of ra p id  tran sit for th e ir  daily  com ­
m u tin g  to  and  from  w ork.
T h e  m anganese ore deposits near Ú rk ú t, a village a t a d is tan ce  of 8 k m  
from  A jka , was d iscovered  before W orld  W a r I. E x p lo ita tio n  w as s ta r te d  
b y  opencast m ining, w orking th e  o u tc ro p s, w hich la ter, be tw een  th e  w ars, 
w as rep laced  b y  und erg ro u n d  m ining w h en  an  inclined a d it an d  tw o sh a fts  
w ere developed. T he ore is delivered o n ly  a fte r  being enriched  in  th e  local 
o re-dressing  p lan t. Geological p rospectings an d  borings h a v e  subseq u en tly  
been  m ade of som e m ore ore deposits, a n d  now  th e  resources of Ú rk ú t are  
e s tim a te d  to  be som e 40 m illion tons. A lth o u g h  deposits a re  fa r  sm aller th a n  
th o se  know n in  th e  S ov ie t U nion, s till th is  o u tp u t takes second place in  
E u ro p e . E arlier, for th e  m ost p a rt, ox id ic  ores of a good q u a lity  h ad  been 
e x tra c te d , b u t th e  bodies discovered la te r  w ere carbonate  ores w ith  a less 
p u re  m anganese co n ten t. B y  a new m e th o d , how ever, these  ores can be en­
riched , too. H ence, H u n g a ry  no t only supp lies her dom estic m a rk e t, h u t also 
w ill be  able to  ex p o rt considerable am o u n ts  of m anganese. As th e  u tiliza tio n  
of th e  b au x ite  iron  of A jka  has n o t y e t  been  effected, i t  s ta n d s  to  reaso n  
th a t  a ferro-m anganese fu rnace  should b e  b u ilt , w hether a t  Ú rk ú t or a t  A jka , 
w here  th e  b au x ite  iron  m igh t be w orked  u p  as soon as th e  techno logy  and  
econom ic conditions fo r th is  can  be developed . I t  is w orth y  of m en tion  th a t  
a n o th e r m anganese ore m ine is being  o p e ra ted  near th e  v illage E p lén y , 
in  th e  B akony  M ts, b u t  its  resources eq u a l only  one te n th  of those of th e  
ú r k ú t  m ine.
T he m anganese m ines of Ú rk ú t em ploy  980 workers. B u t because m an y  
in h a b ita n ts  of Ú rk ú t go to  w ork in  th e  n ea r-b y  collieries w here  th e y  ge t 
h ig h er wages and b e tte r  w orking cond itions, th e  m anganese m ines of Ú rk ú t 
th e re fo re  have  to  re ly  on in- and o u t-co m m u te rs  from  o u tlin e  com m unities.
A fte r L ibera tion , grow ing p rodu c tio n  a t  Ú rk ú t required  co n stru c tio n  of 
a large-scale housing p ro jec t. A ccording to  th e  long-term  p lan , th e  em ployees 
of th e  m anganese m ine will also be hou sed  in  new flats in  th e  cen tra l s e t­
t le m e n t—A jka.
A geological p ecu lia rity  in  th e  Ú rk ú t m anganese m ine is th e  g rea t a b u n ­
dance  of q u a rtz  sands of an  excellent q u a lity . Their pure  silicium  co n ten t 
as show n b y  analyses am ounts to  9 9 .5 % . T h e  predecessor of th e  A jka glass 
w orks th a t  was estab lished  a t  Ú rk ú t a t  th e  end  of th e  18th  c e n tu ry  m ay h av e  
used  th ese  sands as raw  m aterials. B u t as th e  m odern glass w orks has used  
im p o rted  q u a rtz  sands for several decades, th e  presence of such sands a t 
ú r k ú t  is now regarded  ra th e r  as an im p ed im en t to  m anganese m ining.
T h e  glass w orks is one of th e  biggest a n d  o ldest p lants a t  A jka . Follow ing 
its  com plete re -construc tion  betw een 1960 and  Í962, its  p ro d u c tio n  and  
w orkers an d  em ployees w ere doubled, a n d  b y  1963 th e  n um ber of its  em ployees 
h a d  reached  1,000. J u s t  as w ith  th e  p ow er s ta tio n  and th e  a lum ina  w orks, 
n ea rly  5 0%  of th e  em ployees of th e  glass w orks are no t re s id en ts , b u t m u st 
co m m u te  from  57 su rround ing  localities.
T h e  glass w orks m anufactu res pressed  glass and fine w h ite  and  coloured 
household  glass. T he q u a rtz  sand  used is im p o rted  from  H ohenbocka  in  th e  
G erm an  D em ocratic  B epublic. 85%  of th e  m anufactu red  g lassw are is e x p o rt­
ed. As th e  im p o rted  glass sands cost o n ly  som e 10,000 F ts  in  1962, w hile
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th e  value  p roduced  b y  th e  fac to ry  w as 80 m illion F ts , i t  is obvious th a t  th e  
im p o rta tio n  of sands is b y  no m eans u n p ro fitab le . T he sands of Ú rk ú t, h o w ­
ever, should  be tra n s p o r te d  and  m ade use of by  o th e r glass factories. So th e ir  
u tiliza tion  m ay  re su lt in  m ateria l fo reign  exchange savings.
The erection  of a com bine, in  th e  early  forties consisting  of power s ta tio n , 
a lum ina  w orks an d  a lu m in iu m  fu rnace , gave  th e  in itia l im petus to  A jk a  to  
becom e a s ign ifican t in d u str ia l se ttle m e n t. This developm ent was speeded  
up b y  th e  h igh d e m an d  for a lum inium  im m ed ia te ly  befo re  and  during W orld  
W ar II . T he c ircum stances su rro u n d in g  th e  co n stru c tio n  of th e  com bine 
reflected  th e  social s tru c tu re  of th e  feu d a l-cap ita lis tic  H u n g ary  of th e  tim e . 
The s ta te  carried  o u t an  illusory  la n d  refo rm , how ever, n o t for th e  b en e fit 
of th e  sm all peasan ts w ho  w ere given th e  lan d , b u t firs t of all, the  big lan d o w n ­
ers p ro fited  from  it ,  w ho  offered p a r ts  of th e ir  esta tes  fo r th e  purpose. T he 
s ta te  p u rch ased  th e  la n d  to  be d is tr ib u te d , and  th u s  considerable c ap ita l 
was o b ta in ed  b y  th e  b ig  landow ners in  th e  B akony  region, as well as th e  
E p isco p a te  of V eszprém  and  th e  A bb ey  of Zirc, w ho th en  invested  th a t  
cap ita l and  ad d itio n a l governm en t loans in  th e  fo u n d a tio n  of the  H u n g a rian  
B au x ite  Mines Corp. T he alum ina w’orks designed for a capacity  of 20,000 
tons p er y e a r  and  th e  a lum in ium  fu rn ace  envisaged, in  com pliance w ith  th e  
form er, for an  o u tp u t of 10,000 tons p e r y ea r, w ere b u ilt  a t  a site fav o u rab le  
b o th  fo r coal and  b a u x ite  tra n sp o rt from  th e  m ines.
S ince electric  c u rre n t is th e  m ost co stly  fac to r of alum in ium  p ro d u c tio n , 
(he com bine has h ad  to  be com pleted  w ith  an  electric  pow er s ta tio n  w h ich  
can supp ly  th e  a lu m in a  w orks also w ith  steam . The pow er s ta tio n  was erec ted  
by  th e  U n ited  In can d escen t w hich belonged  to  th e  pool of th e  General E lec tric  
Corp. w hich was concerned  w ith  th e  m ines of th e  A jk a  area. I t  was b u il t  
in  th e  im m ed ia te  v ic in ity  of th e  fu rn ace  an d  a lum ina  com bine, in  o rd er to  
avoid c u rren t and  h e a t  losses. W hen  lo ca tin g  these  th re e  p lan ts, p rov ision  
was m ade as to  th e ir  fu r th e r  en largem en t. F rom  th is  p o in t of view, th e  c o m ­
bine of A jka  m ay  be  considered as h av in g  an  ex em p la ry  location. In  f a c t ,  
th e  en la rgem en t w as carried  ou t w ith o u t an y  d ifficu lty  after L ib e ra tio n .
B y  th e  end of W orld  W ar II , th e  co n stru c tio n  of th e  pow er sta tion , a lu m in a  
works and  a lum in ium  fu rn ace  was n ea rly  com pleted . F u ll operation  an d  
running-in , how ever, w ere  delayed b y  th e  w ar, so th e  p lan ts  reached th e ir  
p lanned  cap ac ity  as la te  as 1949.
Since th e  pow er s ta t io n  was p lanned  to  supp ly  th e  alum inium  fu rn ace  
w ith  electric  cu rren t a n d  can in  ad d itio n  produce  3 to  4 tim es as m uch s team  
as is requ ired  for th e  o p e ra tin g  of th e  fu rn ace , thus b y  freeing this s team  fo r 
m an u fac tu rin g  a lu m in a , th e  annual cap ac ity  of th e  alum ina w orks w as 
increased from  20,000 to  60,000 tons sh o rtly  a fte r th e  runn in g -in  of th e  p la n t. 
The ac tu a l o u tp u t of th e  alum ina  w orks, how ever, exceeds th e  theo rectical 
cap ac ity  by  m ore th a n  20% . B y som e slig h t en largem ents, i.e. by im prov ing  
the techno logy  and  a b a tin g  th e  specific cu rren t consum ption , the  a lu m in a  
works w ould be en ab led  to  yield 5 0 %  m ore above its  initial cap ac ity  
(Table III).
The quick  increase of coal p ro d u c tio n  and  a coun try -w ide  power t r a n s ­
mission ne tw ork  h av e  m ad e  i t  possible to  augm en t th e  pow er sta tion  o u tp u t , 
so its  ac tu a l c a p a c ity  is 150 MW, in  c o n tra s t to  its  in itia l 45 MW.
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T a b l e  III
O utpu t and exports of alumina and ingot alum inium  (in 1,000 tons)
H u n g a r y A k  a
Alumina A lum inium Alumina A lum inium
O utput E xports O utput E xports O u tp u t
1938 6.7 2.7 1.3
1943 — — — — 6.5 1.3
1946 — — — — 1.6 0.3
1949 30.6 2.2 14.4 3.5 17.1 9.6
1955 154.1 79.1 37.0 9.2 28.8 10.1
1956 153.4 88.6 34.8 6.0 42.7 10.3
1957 154.2 89.5 25.1 1.9 42.6 10.0
1958 169.7 86.7 39.5 17.3 48.0 12.6
1959 191.6 114.6 45.7 8.4 55.5 15.3
1960 218.0 121.0 49.5 9.8 63.3 15.3
1961 224.0 144.0 51.1 7.7 65.7 15.3
1962 233.0 126.0 52.7 6.0 71.0 15.1
T he m ost im p o r ta n t fac to r of th e  in d u stry  of th e  Ajka area is th e  com bine 
of pow er s ta tio n , a lum ina w orks and  a lum in iu m  furnace, w h ich  em ploys 
4300 persons. If  w e add to  th is  figure th e  em ployees of th e  coal separa to r, 
th e  n u m b er is 7,800 for th e  to w n  and 12,000 for the  area.
T he in d u stria l p lan ts  of th e  to w n  em ploy m ain ly  male lab o u r. H ence, i t  is 
u rg en t to  erect p lan ts  to  em ploy  p rim arily  fem ale  labour. A fa c to ry  m an u ­
fac tu rin g  te lev ision  com ponents has a lread y  been  built w ith  a  view  to  th is  
requ irem en t. A t p resen t i t  has only  500 em ployees, b u t acco rd ing  to  p lan  
b y  1965 th e  n u m b er of fem ale w orkers will exceed 1,000. S om e add itiona l 
p roduction  facilities will be m ad e  availab le  for th e  em ploym en t of fem ale 
labour.
D uring  th e  la s t tw e n ty  years, an d  especially th e  last decade, th e  economic 
an d  social developm ent of A jk a  an d  its  reg ion  has been d e te rm in ed  b y  th e  
increasing p ro d u c tio n  of th e  pow er s ta tio n , th e  alum ina w orks an d  th e  a lu ­
m inium  furnace, and  th e  b a u x ite  m ine. This progress is still fa r  fro m  reaching 
its  peak .
F o r a b e tte r  u n d erstan d in g  of th e  perspectives, th e  situation  of th e  in d u s try  
of A jk a  m u st be  elucidated  in  re la tio n  to  th e  com plexity of th e  baux ite- 
a lum in ium  problem s of H u n g ary .
Of th e  w orld ’s b au x ite  resources am o u n tin g  to  1.6 to  2 th o u sa n d  million 
tons ap p ro x im ate ly  12%  is found  in  H u n g ary , alm ost exclusively  in  Trans- 
d an u b ia . S ince H u n g ary  is co m p ara tiv e ly  po o r in m ineral resources and  
especially  in  raw  m ateria ls fo r heav y  in d u s try , baux ite  is of a v e ry  g rea t 
im p o rtan ce  for h er na tio n a l econom y. P ro b lem atic  is, however, th e  processing 
of b a u x ite  in to  alum inium . In  fac t, to  p roduce  1 to n  of a lu m in iu m  requires 
rou g h ly  2 tons of alum ina w hich, in  tu rn , can  be  obtained fro m  5 tons of 
b a u x ite . The a lum ina  (A120 3) is ex trac ted  from  th e  baux ite  b y  a chem ical 
p rocess requ iring  little  cu rren t (500 kW -hours per 1 ton  of a lum ina) b u t 
a g re a t deal of steam  (4 to  5 to n s per 1 to n  of alum ina). The a lu m in a  th en
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is charged  in to  th e  electro lyzers of th e  alum in ium  fu rn ace  where p u re  a lu ­
m inium  is o b ta ined . H ow ever, th e  p ro d u c tio n  of 1 to n  of pure a lum in ium  
requires, as a rule, 18,000 kW -hours of electric  cu rren t. So, electric c u rre n t is 
th e  m ost im p o r ta n t cost fac to r of a lum in ium  m e ta llu rg y . Therefore th e  
tre n d  all over th e  w o rld  is to  m inim ize th e  specific c u rre n t consum ption by  
genera ting  electric c u rre n t w ith  th e  co m p ara tiv e ly  less expensive w ate r pow er.
In  th is  respect, q u ite  rem ark ab le  resu lts  have been  achieved by th e  m e ta l­
lurgists of A jka , w ho w ere successful in  reducing  th e  specific cu rren t con­
sum ption  p er to n  of a lum in ium  below  18,000 k W -hours. As, how ever, th e  
exp lo itab le  w a te r p ow er resources a re  scan t in  H u n g a ry , and th e  prim e 
costs of e lectric  g en e ra tio n  are h igh, — m uch h igher, e.g. th an  those of th e  
big S o v ie t an d  A m erican  hydro-e lec tric  pow er p la n ts , — i t  is not p ro fitab le  
to  ca rry  o u t b o th  phases of to ta l  a lum in ium  p ro d u c tio n  a t hom e. B u t it  
does n o t p a y  to  tr a n s p o r t  th e  raw  b a u x ite  g rea t d is tan ces , either. C onsidering 
th e  ex isting  possib ilities, th e  b est so lu tio n  seems to  be  gearing H u n g a rian  
p lan ts  p rim arily  to  a lu m in a  p ro d u c tio n . A sm all p o rtio n  of to ta l a lu m in a  
should be re ta in ed  fo r  dom estic processing; th e  re s t shou ld  be sen t ab ro ad  
to  be sm elted  b y  in te rn a tio n a l co-opera tion , or e x p o rte d  according to  in te r ­
n a tiona l co m p en sa to ry  tra d e  agreem ents. Thus co -opera tion  may be possible 
th ro u g h  jo in t h a rn essin g  of th e  w a te r  pow er resources of the C arp a th ian s 
or th e  M iddle D an u b e  B asin  in  th e  areas of C zechoslovakia (S lovakia), th e  
Sov ie t U nion  (the  C a rp a th ia n  U kraine), R u m an ia  (T ransylvania) an d  Y u g o ­
slavia ( th e  D rav a  B elt). In  th is ev en t th e  sites of resources and processing 
could be w ith in  a ra d iu s  of cca 200 km . H ow ever, u n til  such in te rn a tio n a l 
co-operation  is developed , H u n g a ry  will g rea tly  increase  the p ro d u c tio n  
of h e r a lu m in a  to  b e  sm elted  in  th e  S o v ie t U nion b y  v irtu e  of th e  te rm s of 
H u n g arian —Sovie t B aux ite -A lu m in iu m  A greem ent concluded a t th e  beg in ­
ning of 1963. All th e  a lum inium  th u s  p roduced  w ill be re tu rn ed , and  
H u n g ary  will p ay  fo r  th e  sm elting  a n d  tra n sp o r ta tio n  costs by delivering  
hom e-produced  com m odities.
A jka will p lay  a p a r tic u la r  role in  th is  long -term  p lan , as the b u lk  of th e  
a lum ina fo r ex p o rt w ill be  produced  b y  th e  a lu m in a  works of A jk a , from  
b au x ite  m ined  in  th e  A jk a  area. A ccord ing  to  c u rre n t p lans, the A jka  a re a ’s 
b au x ite  o u tp u t of 750,000 tons in  1961 will grow to  1.7 million tons b y  1970. 
The cap ac ity  of th e  a lu m in a  w orks w ill be increased  fro m  the p resen t v a lue  
of 60,000 tons to  120,000 tons, and  a new  fac to ry  w ith  a capacity  of 500,000 
tons will be  bu ilt.
I t  w ould  be, how ever, an  error to  ignore  th e  b y -p ro d u c ts  of a lum ina  p ro ­
duction  an d  a lu m in iu m  m eta llu rgy . T he so-called re d  m ud left over a fte r  
a lum ina is e x tra c te d  from  th e  b a u x ite  contains a h ig h  percentage of iron , 
v anad ium , ti ta n iu m  a n d  gallium . T he techno logy  of recovering v an a d iu m  
has been solved, an d  experim ents w ith  t i ta n iu m  are  u n d e r way. F o r several 
years th e  so-called “ fo u r m ines g a llium ” w ith  a p u r i ty  of 99.99%  — a m ost 
im p o rta n t sem i-conducto r, th e  w orld  m ark e t price of w hich exceeds th a t  of 
gold — has been tu rn e d  ou t by  severa l hundred -w eigh ts per year in  A jka. 
I t  is u tilized  p a r tly  b y  th e  dom estic in d u stry , p a r tly  fo r export. B y  fu r th e r  
im pro v em en t of techno logy , gallium  of 99 .999%  p u r ity  an d  possibly 99 .9999%  
will be o b ta ined . B a u x ite  iron, ferrom anganese, v an ad iu m , ti ta n iu m  and
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gallium  p roducts w ill increase in  vo lum e parallel w ith  th e  increase of b au x ite  
and  alum ina.
The large-scale exp lo ita tio n  of th e  carb o n a te  m anganese ores a t  Ú rk ú t, 
an d  th e ir  en richm en t by  a new m eth o d , is th e  second m ost im p o r ta n t p ro ­
du c tio n  ac tiv ity  in  th e  developm ent of th e  A jka area. This no t on ly  enables 
Ú rk ú t to  supp ly  th e  H u n g arian  steel in d u s try  w ith  m anganese, and  possibly 
w ith  ferrom anganese alloys, b u t also leaves considerable am ounts fo r exports .
A ccordingly, th e  in te rn a tio n a l co -opera tion  of th e  socialist coun tries, i.e. 
th e  in te rn a tio n a l d iv ision  of labour, perm its  increase in  H u n g ary ’s a lum ina  
an d  a lum in ium  p roduc tion , especially  th a t  of th e  A jka  area, to  a degree 
th a t  w as im possible u n d er cap ita lis tic  conditions p rio r to  L ibera tio n . The 
developm ent of th e  bau x ite -a lu m in iu m  p roduction  of H u n g ary  and  especially  
A jka , an d  th e  in d u str ia l tran sfo rm a tio n  of th e  A jka  area, d em o n stra te  fa irly  
well th a t  in te rn a tio n a l geographical d iv ision  of labour, as well as conditions 
of p rod u c tio n , are  decisive factors in  th e  social and  geographical d iv ision  of 
lab o u r of a coun try .
As a  re su lt of th e  developm ent w e h av e  ou tlined , th e  num ber an d  th e  
com position  of th e  pop u la tio n  has fu n d am en ta lly  changed  in  bo th  A jk a  and  
its a rea  (Fig. 3).
All over th e  w orld , b u t p a rticu la rly  in  th e  socialist countries, th e  g row th  
of m in ing  and  in d u str ia l p roduction  has caused such  a rap id  increase in  th e  
n u m b er of w orkers an d  em ployees th a t  th e  in d u stria l se ttlem en ts, especially  
th e  tow ns, have been  unab le  to  keep  pace w ith  it. F o r th is reason , g rea t 
m asses of lab o u r h av e  to  com m ute da ily  or w eekly to  and  from  w ork in  every  
quick ly-developing  co u n try . This is th e  case w ith  th e  A jka  area  an d  o th e r 
in d u stria l regions of H u n g ary . The d is tan ce  covered b y  th e  com m uters m ain ly  
depends on th e  availab le  roads an d  developm ent of tra n sp o rta tio n . B u t 
irrespective  of th e  s ta te  of th e  com m unication  netw ork  and  ty p e  an d  n u m b er 
of vehicles, com m uting  will alw ays occupy ad d itiona l rolling stock , absorb  
fuel an d  tim e; an d  i t  unnecessarily  tire s  th e  labourers. So th e  m a jo rity  of th e  
w orkers should live in  p rox im ity  to  th e  w orking places. This is desirab le  no t 
only fo r social and  econom ical reasons, b u t also from  technical considerations 
(Fig. 4).
H ow ever, to  con tinue  to  bu ild  housing  near th e  m ine p lan ts  sc a tte re d  
th ro u g h o u t th e  A jka  area w ould on ly  re su lt in  m inor se ttlem en ts of a ru ra l 
ch arac ter, w herein th e  w orkers w ould  n o t be able to  sa tisfy  th e ir  increasing  
m ateria l, social an d  cu ltu ra l dem ands. S ince in  th e  case under d iscussion th e  
overw helm ing m a jo rity  of th e  active p o p u la tio n  w ork in A jka  itself, i t  appears 
to  be m ost reasonab le  to  fu rth e r  develop  th e  residen tia l q u a rte rs  in  th e  tow n, 
so th a t  th e  least n u m b er of th e  to ta l  w orkers should  h av e  to  use th e  daily  
com m uting  facilities from  th e  tow n to  th e  ou tly ing  m ines. H ence tra n sp o r t , 
th ough  n o t a lto g e th e r e lim inated , w ill b y  all m eans be largely  reduced . 
The lon g -te rm  plans ta k e  in to  considera tion  all these  requ irem ents. N e v e rth e ­
less, fo u r add itional po in ts m ust be kep t in  view:
(1) T he overw helm ing m ajo rity  of th e  com m uters live in  ru ra l se ttlem en ts . 
T hey  an d  th e ir  fam ilies m ostly  have tw o  occupations; th e ir  m ain incom e de­
rives from  in d u stry , b u t  som e m em bers of th e  fam ily  also live by  th e  proceeds 
of ag ricu ltu re . In  G erm any , sim ilar c ircum stances re su lt in  th e  phenom enon
2 0 8 GY. iMARKOS
of Sozialbrache (social w aste); th e  ru ra l p o p u la tio n  m igra ting  in to  in d u str 
leaves the  lands u n cu ltiv a ted . In  H u n g a ry , ag ricu ltu re  is based  on collectiv 
w ork ; consequen tly  n o  S ozialb rache can be engendered. In  fac t, th e  possi­
b ility  exists for th e  w hole fam ily  to  su rren d er th e ir  land  to  th e  co-operative 
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I Süm egcsehi Kapolcs
F i g . 3. Occupational division of the population of the A jka area by settlem ents 
1 =  agriculture; 2 =  in d u s try ; 3 =  “other”
(2) A nother o b s ta c le  to  m oving in to  tow n  is th a t  fem ale lab o u r, prev iously  
w orkers on th e  “ household  p lo t” or on th e  co-opera tive  farm , can hard ly  find  
em ploym ent in  to w n . Therefore a serious ob jec tiv e  of tow n developm ent is 
erec tion  of p lan ts  specifically fo r em ploying fem ale labour.
(3) No com plete  so lu tion  will be achieved in  th is w ay either, since m any  
n a tio n s’ experience has show n th a t  fo rm er villagers have  an  aversion to  
ten em en t houses or ap a rtm en ts , and  prefer to  live in  cottages w ith  gardens 
w here  they  can  ra ise  pou ltry , pigs and  grow  vegetables in  le isure-tim e for 
quasi am usem ent. T his bias, w h ich  is v e ry  s tro n g  in  H u n g ary , has to  be 
reckoned w ith  b y  to w n  p lanners. So u rb an  developm ent has to  proceed in 
tw o  parallel w ays: (a) blocks of fla ts , and  o th e r  houses of estab lished  u rb a n  
ch arac ter should  b e  bu ilt; (b) w ell-arranged  housing estates or suburbs, 
serviced w ith  all p u b lic  u tilities, will be developed.
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(4) A fu r th e r  expansion  of in d u stria l p roduction  will b ring  abo u t a big 
increase of th e  consum ers’ dem ands. So far, s ta tis tics  show  th e  average wages 
of m iners and  in d u str ia l w orkers to  be 15%  higher th a n  th e  natio n a l average. 
If b o th  th e  increase  in  th e  actual wages of th e  p lan t w orkers, and  also th e  
sum s involved b y  th e  p lan  of a fu r th e r  tow n  developm ent, are  considered,
! FarkasgyepűNagypirit
i Samlóvecse
Nosztop 11 * @ C sehbányaSomlószóBős
M agyarpo/ány'
Városlöd'Borszőre















j  Karakó- M ,
! szörcsök
~^J<isberzsenuf.
i \ a - s í
F jg . 4. Population gainfully occupied in mining and m anufacturing industry ; employees 
of mines and industrial plants by settlem ents:
1 =  100 resident industrial breadw inners; 2 =  100 industrial employees
even m ore s trik in g  discrepancies are to  be expected. B y  th e  em ploym ent 
of fem ale labour, th e  incom e of families will also be raised b y  leaps and  bounds. 
All th ese  will te n d  to  b ring  abou t a parallel increase of u rb an  dem ands, w hich 
will exceed th e  r a te  of g row th  of in d u stria l p roduction . N o t only  schools, 
hosp ita ls , nurseries, creches are to  be estab lished , b u t also th e  volum e of 
tra d e  is to  be au g m en ted  b y  netw orks of shops and new  sto res. F u rth e r , 
cu ltu ra l dem ands of th e  popu la tion  are  to  be m et by  prov id ing  new cinem as, 
th ea tre s  and  o th e r places of am usem ent, or b y  im proving th e  existing  ones.
Such  an  o rgan iza tional p lan  for th e  to w n ’s grow th, how ever, raises e x tre ­
m ely com plex problem s. As show n in  Fig. 5, th e  developm ent of A jka neces­
sarily  proceeded a t  random  during  th e  p as t decades.T he m in ing  and  industria l 
en terprises a t A jk a  and  its  surroundings p rov ided  housing accord ing  to  th e ir
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exclusive in te rests . T h e  housing  esta te s  of the collieries w ere b u ilt r a th e r  
fa r  from  th e  orig inal v illage (Ajka) so th e ir  occupan ts were deprived  
of all m a te ria l and  c u ltu ra l am enities, p rov ided  there  h a d  been an y  such 
am enities availab le  in th e  lo ca lity , th e n  en tire ly  of ru ra l ch arac ter. A long w ith  
th e  housing  s ta r te d  a t  th e  tu rn  of th e  2 0 th  cen tu ry , hundreds of co ttages 
w ere b u ilt  in  d ispersed , d iso rderly  fash ion  betw een  th e  m ine  p lants an d  th e  
village. T he an arch y  w as in tensified  a t  th e  beginning of th e  forties, w hen  
th e  alum ina  w orks a n d  th e  pow er s ta tio n  s ta r te d  to  b u ild  th e ir  own housing  
esta tes, regardless of each  o th e r’s in te re s ts  and  th e  long-range perspectives
F ig . 5. Schem atical layout plan of A jka:
a =  highway; b =  ra ilw ay; c =  cableway. 1 =  glassworks; 2 =  ra ilw ay station; 3 =  a lu­
m ina works and alum inium  furnace; 4 =  pow er station; 5 =  coal separato r; 6 =  bread­
m aking factory; 7 =  TV factory ; 8 =  slag heap  of the  power sta tion ; 9 =  red mud 
depot; 10 =  housing esta te  of the  alum ina w orks and the aluminium furnace; 11 =  housing 
esta te  of the power s ta tion ; 12 =  Felső csinger mine p lan t; 13 =  Alsócsinger mine plant
of tow n developm ent. T he n u m b er of houses bu ilt was v e ry  lim ited . O ne of 
these  tw o esta tes is s i tu a te d  in  th e  im m ed ia te  v ic in ity  of th e  power s ta tio n , 
sou th  of ih e  railw ay  line, th e  o th e r 2 k m  to  th e  n o rth . N o t u n til the  beginning  
of th e  fifties did a m a te ria l en la rgem en t of th e  housing e s ta te  of th e  a lum ina  
w orks p rove  to  be w ell p lan n ed ; so i t  w as th e  firs t p h ase  of a su bsequen t 
housing p rogram m e. A lth o u g h  th is  process w en t on a t  a slow pace d u ring  
the fifties, a q u a r te r  of th e  en tire ly  new  and u rb an  ch arac te r desired has 
come in to  being in  th e  v ic in ity  of th e  old, underdeveloped  ru ral se ttlem en t, 
the  p rim itiv e  m in ing  colonies, and  th e  som ew hat m ore u p -to -d a te  housing  
estates of th e  pow er p la n t and  th e  a lu m in a  w orks. This w as la te r  ad d ed  to  
by  th e  new  and  ex ten siv e  e s ta te  of m in ers’ houses, b u ilt  in  1957 and 58.
Ow ing to  new p riv a te ly -o w n ed  housing , th e  b u ilt-up  a rea  of A jka progres­
sively expanded , an d  th e  tow n  fina lly  reached  and  abso rbed  th e  neighbouring 
localities of T ósokberénd  an d  Bódé.
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C onsequently , i t  devolves on tow n-p lann ing  and  developm ent to  fuse th ese  
heterogeneous p a rts  in to  a se ttlem en t as uniform  as possible w ith  reg a rd  to  
tow nscape, a rch itec tu re , com m unications, and social an d  cu ltu ra l am enities. 
A considerable p a r t  of th e  old se ttle m e n t will be reorganized. Old, d ilap id a ted  
houses, except fo r tho se  of h istorical significance, w ill be pulled dow n. A new 
tow n cen tre  m ay th u s  develop w hich w ill have a d irec t an d  organic connection  
w ith  b o th  th e  ex isting  m odern q u a r te r  and th e  housing  e s ta te  of th e  a lum ina  
w orks. This nucleus of d istinc tly  u rb a n  ty p e  will be su rrounded  b y  zones of 
co ttages w ith  gardens. So i t  will be possible to  sa tisfy  th e  diverse housing 
dem ands w ith in  a fa irly  restric ted  area, and to  secure u rb an  s ta n d a rd s  of 
liv ing  for m ost of th e  population .
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This book covers th e  research work 
carried ou t in physical geography by  
the Geographical Research Institu te  
of th e  H ungarian Academy of Sci­
ences during the p a s t ten  years. The 
reader is acquainted w ith  the detailed 
results of the H ungarian  geographers’ 
investigations into surface features 
resulting  from fluvial erosion, de­
flation, slope m ovem ents, peneplan- 
a tion , recen t crust movements and 
periglacial processes. Information is 
given on research in loess morphol­
ogy, terrace morphology, quaternary 
chronology. The trends and funda­
m ental methods of applied geography 
and the conception of Hungarian 
morphological m apping are also dealt 
w ith. A detailed bibliography of th e  
science of physical geography in H un­
gary  is appended.
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